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merchantability and fitness for a particular purpose, regarding any 
programs or book materials and makes such materials available 
solely on an “as-is” basis. 


In no event shall Texas Instruments be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of the purchase or use of these materials, and the sole and 
exclusive liability of Texas Instruments, regardless of the form of 
action, shall not exceed the purchase price of this equipment. 
Moreover, Texas Instruments shall not be liable for any claim of any 
kind whatsoever against the use of these materials by any other party. 


This equipment has been tested and found to comply with the limits 
for a Class B digital device, pursuant to Part 15 of the FCC rules. These 
limits are designed to provide reasonable protection against harmful 
interference in a residential installation. This equipment generates, 
uses, and can radiate radio frequency energy and, if not installed and 
used in accordance with the instructions, may cause harmful 
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television reception, which can be determined by turning the 
equipment off and on, you can try to correct the interference by one 
or more of the following measures: 


e Reorient or relocate the receiving antenna. 
e Increase the separation between the equipment and receiver. 


e Connect the equipment into an outlet on a circuit different from 
that to which the receiver is connected. 


e Consult the dealer or an experienced radio/television technician 
for help. 


Caution: Any changes or modifications to this equipment not 
expressly approved by Texas Instruments may void your authority to 
operate the equipment. 
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How to Use this Guidebook 


How the Guidebook 
Is Organized 


Which Chapters 
Should You Read? 


The TI-92 has a wide variety of features and applications (Home 
screen, Y= Editor, Graph screen, Geometry, etc.) that are explained 
in this guidebook. Generally, the guidebook is divided into three 
major parts. 


e Chapters 1- 9 cover topics that are often used by people who are 
just getting started with the TI-92. 


e Chapters 10-19 cover additional topics that may not be used 
right away (depending on your situation). 


e The appendices provide useful reference information, as well as 
service and warranty information. 


Particularly when you first get started, you may not need to use all of 
the TI-92’s capabilities. Therefore, you only need to read the chapters 
that apply to you. It’s a little like the dictionary. If you’re looking for 
xylophone, skip A through W. 


If you want to: Go to: 

Get an overview Chapter 1 — Contains step-by-step examples 
of the TI-92 and its to get you started performing calculations, 
capabilities graphing functions, constructing geometric 


objects, etc. 


Chapter 2 — Gives general information 
about operating the TI-92. Although this 
chapter primarily covers the Home screen, 
much of the information applies to any 


application. 
Learn about a The applicable chapter — For example, to 
particular learn how to graph a function, go to 
application or Chapter 3: Basic Function Graphing. 


topic Most chapters start with a step-by-step 


“preview” example that illustrates one or 
more of the topics covered in that chapter. 


Although you don’t need to read every chapter, skim through the 
entire guidebook and stop at anything that interests you. You may 
find a feature that could be very useful, but you might not know it 
exists if you don’t look around. 


How Do I Look Up 
Information? 


Notes about 
Appendix A 


Because the book is big, it’s important that you know how to look 
things up quickly. Use the: 


Table of contents 
Index 


Appendix A (for detailed information about a particular TI-92 
function or instruction) 


Long after you learn to use the TI-92, Appendix A can continue to be 
a valuable reference. 


You can access most of the TI-92’s functions and instructions by 
selecting them from menus. Use Appendix A for details about the 
arguments and syntax used for each function and instruction. 


— You can also use the Help information that is displayed at the 
bottom of the CATALOG menu, as described in Chapter 2. 


At the beginning of Appendix A, the available functions and 
instructions are grouped into categories. This can help you locate 
a function or instruction if you don’t know its name. 


— Also refer to Chapter 17, which categorizes program 
commands. 


ix 


Getting Started 


Getting the TI-92 Ready to Use 
Performing Computations 
Graphing a Function 


Constructing Geometric Objects 


This chapter helps you to get started using the TI-92 quickly. This 
chapter takes you through several examples to introduce you to 
some of the principle operating and graphing functions of the 


TI-92. 
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; z 
á [ħa Jax 


MAIN 


RAD AUTO 


Fur FE Fo 


“Csin€x)-costx3 - x] 


FUNC 3/30 


After setting up your TI-92 and completing these examples, please 
read Chapter 2: Operating the TI-92. You then will be prepared to 
advance to the detailed information provided in the remaining 


chapters in this guidebook. 


Chapter 1: Getting Started 
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Getting the TI-92 Ready to Use 


Installing the AA To install the four AA alkaline batteries: 


Batteries 1. Holding the TI-92 unit upright, slide the latch on the top of the 
unit to the right unlocked position; slide the rear cover down 
about one-eighth inch and remove it from the main unit. 


«+ _ Sli n. 

Important: When replacing ae sais top 
batteries in the future, rae = a 
ensure that the TI-92 is S Mf Loe = 
turned off by pressing p 
[OFF]. s poa 


2. Place the TI-92 face down on a soft cloth to prevent scratching the 
display face. 


3. Install the four AA batteries. Be sure to position the batteries 
according to the diagram inside the unit. The positive (+) terminal 
of each battery should point toward the top of the unit. 


back 


AA batteries 


4. Replace the rear cover and slide the latch on the top of the unit to 
the left locked position to lock the cover back in place. 


Turning the Unit On To tum the unit on and adjust the display after installing the 
and Adjusting the batteries: 
Display Contrast 1. Press [0N] to turn the TI-92 on. 
The Home screen is displayed; however, the display contrast may 


be too dark or too dim to see anything. (When you want to turn 
the TI-92 off, press [OFF].) 


2. To adjust the display to your satisfaction, hold down [+] 
(diamond symbol inside a green border) and momentarily press 
[E] minus key) to lighten the display. Hold down [+] and 
momentarily press [+] (plus key) to darken the display. 
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About the Home When you first turn on your TI-92, a blank Home screen is displayed. 
Screen The Home screen lets you execute instructions, evaluate 
expressions, and view results. 


HAIN RAD AUTO FUNC 03i 


The following example contains previously entered data and 
describes the main parts of the Home screen. Entry/answer pairs in 
the history area are displayed in “pretty print.” 


History Area Toolbar 


Lists entry/answer pairs T FEF FiF Y FaF FE Fé Lets you display menus for 
you have entered. Pairs y HE 


selecting operations 


scroll up the screen as Bm. applicable to the Home 
you make new entries. = 75 screen. To display a toolbar 
le? menu, press [F1], [F2], etc. 
*[co=(3]] $ 
cos, 3 7 
Last Entry 2 Last Answer 
Your last entry. Sas ea Jax ee), poe a Result of your last entry. 
Note that results are not 
Entry Line HAIN RAD AUTO FUNC 3730 displayed on the entry line. 
Where you enter 
expressions or . 
instructions. Status Line 


Shows the current state 
of the calculator. 
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Performing Computations 


Steps 


Showing Computations 


1. Compute sin(z/4) and display the 
result in symbolic and numeric 
format. 


To clear the history area of previous 
calculations, press [F1] and select 8:Clear 
Home. 


Finding the Factorial of Numbers 


1. Compute the factorial of several 
numbers to see how the TI-92 
handles very large integers. 


To get the factorial operator (!), press 
[MATH], select 7:Probability, and then 
select 1:!. 


Expanding Complex Numbers 


1. Compute (3+57)° to see how the TI-92 
handles computations involving 
complex numbers. 


Finding Prime Factors 


1. Compute the factors of the rational 
number 2634492. 


You can enter “factor” on the entry line by 
typing FACTOR on the keyboard, or by 
pressing (F?) and selecting 2:factor(. 


2. (Optional) Enter other numbers on 
your own. 
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Keystrokes 


(SIN) (2nd) [x] 
[=] 4 OJ (ENTER) (+) 
ENTER 


5 [MATH] 7 1 
ENTER 


2 0 [2nd] [MATH] 7 1 
ENTER 


3 0 End) [MATH] 7 1 
ENTER 


O 34) 5 Bnd) [2] 
OJ) 3 (ENTER) 


FACTOR 
26344920) 
ENTER 


Display 


T Fer Fam Far FE Fe 
TEN AlgebralCalclOther|Pram[O|Clear a-z... 


= sir(Z] g 
= sin[ J] -707107 
sintn/4> 

MAIN RAD AUTO FUNC efs0 


T Fer Fa) Far FE Fe 
iil) AlgebralCalclOther Pram [O|Clear a-z... 


"5! 120 
"20! 24329020081 76640000 
a30!  265252959012191050636709490000000 
EH 


MAIN RAD AUTO FUNC 3/30 


T Fer FaF y Far FE Fe 
TES AlgebralCalcl0ther|Pram[O|Clear a-z... 


a(3+54)7 
C345494°9 


MAIN RAD AUTO 


-198 +10.4 


FUNC 1/30 


T Fer Fay Far FE Fe 
ial AlgebralCalclOther Pram [O0|Clear a-z... 


a factor 2634492) 397.79.73.22 


fFactor(26344925 
Ih 


MAI RAD AUTO FUNC i730 


Steps 
Expanding Expressions 
1. Expand the expression (x-5)°. 


You can enter “expand” on the entry line by 
typing EXPAND on the keyboard, or by 
pressing [F?] and selecting 3:expand(. 


2. (Optional) Enter other expressions 
on your own. 


Reducing Expressions 


1. Reduce the expression (x?-2x-5)/(x-1) 
to its simplest form. 


You can enter “‘propFrac” on the entry line 
by typing PROPFRAC on the keyboard, or 
by pressing [F2] and selecting 7:propFrac(. 


Factoring Polynomials 


1. Factor the polynomial (x2-5) with 
respect to x. 


You can enter “factor” on the entry line by 
typing FACTOR on the keyboard or by 
pressing (F?) and selecting 2:factor(. 


Solving Equations 


1. Solve the equation x?-2x-6=2 with 
respect to x. 


You can enter “solve(” on the entry line by 
selecting “solve(” from the Catalog menu, by 
typing SOLVE( on the keyboard, or by 
pressing (F?) and selecting 1:solve(. 


The status line area shows the required 
syntax for the marked item in the Catalog 
menu. 


Keystrokes 


EXPAND 
CO XE}50) 
30) 
ENTER 


PROPFRAC[Q 

COoxm262x 

E5O)E) 

oxov 
ENTER 


FACTOR 
xa 205 
oxo 
ENTER 


[CATALOG] S 
(press © until 
the > mark 
points to 
solve() 
XQ) 262 X66 
62x 
ENTER 


Display 


T Fer Faw] Far FE Fe 
SEN AlgebralCalclOther |Pram[O|Clear a-z... 


n expand|(x-5)"] wo 152 PS = 125 


MAIN RAD AUTO FUNC 1/30 


T Fer Fam {Far FE Fe 
Peal AlgebralCalcl0ther Pram [O|Clear a-z... 


2 = 
Ke -2 x5 
m propFrac| 2525 ] I gwi 


propPract (x*2—2x—59-/¢x—-1)9> 
IH 


Mal RAD AUTO FUNC 1/30 


T Fer Fae Far FE Fe 
TEN AlgebralCalcl0ther Pram [O|Clear a-z... 


[+5] [x-5] 


FUNC 1/30 


m factorls= =D x] 


MAIN RAD AUTO 


EQUATION- AR 


T Fer Faw Far FE Fe 
REN AlgebralCalclOther Pram [O0|Clear a-z... 


ssolvelx?-2-x-622, x] xed or x= 72 


solvetx*2—2x—6b=2,%> 


MAIN RAD AUTO FUNC 1/30 
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Performing Computations (Continued) 


Steps 


Solving Equations with a Domain 
Constraint 


1. Solve the equation x?-2x-6=2 with 
respect to x where x is greater than 
Zero. 


Pressing Rnd) K produces the “with” (I) 
operator (domain constraint). 


Finding the Derivative of Functions 


1. Find the derivative of (x-y)9/(x+y)? 
with respect to x. 


This example illustrates using the calculus 
differentiation function and how the function 
is displayed in “pretty print” in the history 
area. 


Finding the Integral of Functions 


1. Find the integral of x*sin(x) with 
respect to x. 


This example illustrates using the calculus 
integration function. 
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Keystrokes 


(2nd) [CATALOG] S 
(press Q until 
the > mark 
points to 
solve() 
XQ) 262 X66 
[=] 2 

CJ XD) nd] K X 
Bnd [>] 0 

ENTER 


2nd [a] 0 XOY 

ON 3G) xe 
YOM 20) XO] 

ENTER 


(2nd) [J] Xd (SIN) 
XOJGJ XO) 
ENTER 


Display 


T Fer Faw Far FE Fe 
pial AlgebralCalclOther Pram [O|Clear a-z... 


ms solvelx?-2-x-6=2,x)[x>0 xed 


solvetx*2—2x—6=2 ,x>1x>O0 


MAIN RAD AUTO FUNC 1/30 


T Fer Faw Far FE Fe 
EP ial AlgebralCalciOther|Pram[O|Clear a-z... 


feu)? (45-3 
(x+ u” 


MAIN RAD AUTO FUNC 1/30 


T Fer Far (Far FE Fe 
ial AlgebralCalclOther|PramI0|Clear a-z... 


aef(x-sintxvdx Tx cos(x) + sini) 


MAIN RAD AUTO FUNC 1730 


Graphing a Function 


Steps Keystrokes Display 
1. Display the Y= Editor. oy [v=] 
Hee entry line 
g= 
yg 
ig 
yd ixj= 
MAIN RAD AUTO FUNC 
2. Enter the function (abs(x?-3)-10)/2. ABSO XA 2 
amgin |z 
2 [ENTER] 2 2 “pretty print” 
E pea ~ display of the 
Bes function in the 
we entry line 
yl GO= Cabs GC2-3) 72 
MAIN RAD AUTO FUNC 
3. Display the graph of the function. 6 FES coon|Trace|ReGrarh|Math|Drau|+ e 


Select 6:ZoomStd by pressing 6 or by 
moving the cursor to 6:ZoomStd and 
pressing [ENTER]. 


MAIN RAD AUTO FUNC 


4. Turn on Trace. 


The tracing cursor, and the x and y 
coordinates are displayed. 


xci. 084034 
HAIN 


yei 3, 50353 
FUNC 


tracing 
cursor 
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Graphing a Function (Continued) 


Steps 


Keystrokes 


8 


Open the MATH menu and select 
3:Minimum. 


Set the lower bound. 


Press © (right cursor) to move the tracing 
cursor until the lower bound for x is just to 
the left of the minimum node before 
pressing [ENTER] the second time. 


Set the upper bound. 


Press © (right cursor) to move the tracing 
cursor until the upper bound for x is just to 
the right of the minimum node. 


Find the minimum point on the graph 
between the lower and upper bounds. 


minimum point 


OO 


O... 


ENTER 


Display 


LALAM 


St Intersection 
6iQerivativesr 
Piffteids | 

S: Inflection 
Distance 

A: Tangent 
Biarc 

Ci Shade 

HAIN RAD AUTO FUNC 


Lower Bound? 
xoil. gazd yor “4.09671 
MAIN RAD AUTO FUNC 


Lower Bound? 
xci z. 10094 yci 4, 29323 
MAIN RAD AUTO FUNC 


minimum coordinates 


Transfer the result to the Home 
screen, and then display the Home 
screen. 


Chapter 1: Getting Started 


[e]H 
Ce] [HOME] 


H Minimum 
xcii. £3205 yor 5. 
MAIN RAD AUTO FUNC 


T Fer Far) Far FE Fe 
etal AlgebralCalclOther|PramI0|Clear a-z... 


BCL. 7320508124208 -4. 9999999915962] 
C1. r320 -5.] 


MAIN RAD AUTO FUNC 1730 


Constructing Geometric Objects 


Getting Started in To start a Geometry session, you first have to give it a name. 


Geometry 1. Press 83 to display 
the New dialog box. 


Type: Figure 
Folder! mainė 
Variables 


Enter=0k ESC=CANCEL 


USE £ AND + TO OFEM CHOICES 


2. Press @ G1 as the name 
for the new construction, 


and press [ENTER]. Type: Figure 
Folder! mains 
Variable: 


Enter=0k ESC=CANCEL 


TYPE + CEMNTERI=OK AND CESCI=CAMCEL 


Note: Each of the following 3. Press to display the 
example modules require Geometry drawing 

that you complete the window. 

previous module. 


MAIN DEG AUTO FUNC 
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Constructing Geometric Objects (Continued) 


Creating a Triangle 


Measuring the Area 
of the Triangle 


Note: Default 
measurements are in 
centimeters. See “Setting 
Application Preferences” in 
Chapter 7 to change to 
other unit measurements. 


To create a triangle: 


1. 


Press [F3] and select 
3:Triangle. 


Move the cursor (‘) to the 
desired location, and press 
to define the first 
point. 


Move the cursor to another 


location, and press [ENTER 
to define the second point. 


Move the cursor to the 
third location, and press 


ENTER] again to complete 
the triangle. 


MAIN DEG AUTO FUNC 


MAIN DEG AUTO FUNC 


To measure the area of the triangle that you constructed in the 
previous example: 


1. 
2. 


Press and select 2:Area. 


Move the cursor, if 
necessary, until “THIS 
TRIANGLE?” is displayed. 


Press to display the 
result. 
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| < 


MAIN DEG AUTO FUNC 


MAIN DEG AUTO FUNC 


Constructing the 
Perpendicular 
Bisectors 


Finding the 
Intersection Point of 
Two Lines 


To construct the perpendicular bisector to two sides of the triangle: 


1. Press [F4] and select 
4:Perpendicular Bisector. 


2. Move the cursor close to 
the triangle until a 
message is displayed that 
indicates a side of the 
triangle. 


3. Press [ENTER] to construct 
the first bisector. 


4. Move the cursor to one of 
the other two sides until 
the message is displayed 
(same as step 2), and press 
to construct the 


second bisector. 


.92cme 


FERFEMDICULAR EIFECTOR OF THIS ge OF THE TRIANGLE 


MAIN DEG AUTO FUNC 


MAIN DEG AUTO FUNC 


MAIN DEG AUTO FUNC 


To find the intersection point of the two bisectors: 


1. Press [F2] and select 
3:Intersection Point. 


2. Select the first line, and 
then press [ENTER]. 


3. Select the second line, and 


then press [ENTER] to create 
the intersection point. 


1 
1 
1 
L 
MAIN DEG AUTO FUNC 


MAIN DEG AUTO FUNC 
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Constructing Geometric Objects (Continued) 


Creating a Circle To create a circle whose centerpoint is at the intersection of the two 
bisectors and whose radius is attached to one of the triangle’s vertex 
points: 


1. Press [F3] and select 
1:Circle. 


2. Move the cursor to the 
intersection point of the 
two perpendicular 
bisectors, and press 
to define the centerpoint 
of the circle. 


THI CEMTER FOIMT 


MAIN DEG AUTO FUNC 


3. Move the cursor away 
from the centerpoint to 
expand the circle until the 
cursor is near one of the 
vertices of the triangle and 
“THIS RADIUS POINT” 


THIS RADIUS FOINT 


appears. MAIN DEG AUTO FUNC 
Hint: See “Measuring the 4. Press [ENTER] to construct 
Area of the Triangle” on the the circle. 
previous page. 


5. Measure the area of the 
circle. 


MAIN DEG AUTO FUNC 


Effects of Modifying This example illustrates the interactive features of the TI-92. You will 

the Triangle grab one vertex of the triangle to modify the triangle’s shape. The 
size of the circle, as well as the areas of the triangle and circle, will 
change accordingly. 


To observe the interactive features of the TI-92: 


1. Press [F1] and select 
1:Pointer. Move the cursor 
to one of the intersecting 
points of the circle and 
triangle until “THIS POINT” 
appears, and then press 


ENT R . MAIN DEG AUTO FUNC 


Note: The circle stays 2. Press and hold 
attached to the triangle, and (dragging hand) with your 
en oa a S triangle and left thumb while pressing 
JS: the cursor with your right 
thumb to drag the selected 
point to its new location. 


MAIN 2 DEG AUTO FUNC 
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Operating the TI-92 


Turning the TI-92 On and Off... eee eceeceeseceeeeeeeesecececeeeeseceeeseeeaeeeeeeaes 14 
Setting the Display Contrast .......0....eceeccesceesceeceeeeeeceeeeeeaececeeeeeeareneeeaeeees 15 
THe KO yDO ard enserir etree ea ENEA EAEN A REE exettass 16 
Home Screener Raul A AREE E E E 19 
Entering NUMDEMS*, .22054.s5s2eacpe5s aea E EE E A O ANA 21 
Entering Expressions and Instructions...........eseeseeeeseeeseesreessersesersersseses 22 
Formats of Displayed Results 20.0.0... eceeseeseeeseeeeeeeeceeeeeeeeeeseeeeeenreeaees 25 
Editing an Expression in the Entry Line ............eceeeeeeseeeeeseeeeeeereeaees 28 
TE92 MENUS ioe etae iae a eee a EA E EARE e aS Nenets 30 
Selecting an Application .........essssessseesesesssssessssrsresesessessessssessessesresrseesess 33 
Setting MOES srcani e a E E a a ied Mealions 35 
Using the Catalog to Select a Command ........ssssessesesssssesssrsssserssesrsssssees 37 
Storing and Recalling Variable Values...............cceccescceseeeceeeeeeeeeeeeeeeeees 38 
Reusing a Previous Entry or the Last Answet.............:::ccsssseeeseeereeeees 40 
Auto-Pasting an Entry or Answer from the History Area................... 42 
Status Line Indicators in the Display............ceceseeccseeeeececeeeeeeeeeeeeneeees 43 


This chapter gives a general overview of the TI-92 and describes 
its basic operations. By becoming familiar with the information in 
this chapter, you can use the TI-92 to solve problems more 
effectively. 


i Fer Fir Fur FE Fa 
7.14 
zür 


RAD AUTO FUNC 4730 


The Home screen is the most commonly used application on the 
TI-92. You can use the Home screen to perform a wide variety of 
mathematical operations. 
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Turning the TI-92 On and Off 


Turning the TI-92 
On 


Turning the TI-92 
Off 


Note: [OFF] is the second 
function of the [0N] key. 


APD (Automatic 
Power Down) 


Batteries 


Press [0N]. 


¢ Ifyou turned the unit off by pressing [OFF], the TI-92 shows the 
Home screen as it was when you last used it. 


¢ Ifyou turned the unit off by pressing [+] [OFF] or if the unit turned 
itself off through APD, the TI-92 will be exactly as you left it. 


You can use either of the following keys to turn off the TI-92. 


Press: Description 
[OFF] Settings and memory contents are retained by the 
(press Constant Memory™ feature. However: 
andy You cannot use [OFF] if an error message is 
press [OFF]) . 

displayed. 

e When you turn the TI-92 on again, it always 
displays the Home screen (regardless of the last 
application you used). 

[+] [OFF] Similar to [OFF] except: 

(press [e] e You can use [¢] [OFF] if an error message is 
and thet displayed. 

press [OFF]) Paver 


e When you turn the TI-92 on again, it will be 
exactly as you left it. 


After several minutes without any activity, the TI-92 turns itself off 
automatically. This feature is called APD. 


When you press [0N], the TI-92 will be exactly as you left it. 


¢ The display, cursor, and any error conditions are exactly as you 
left them. 


e All settings and memory contents are retained. 


APD does not occur if a calculation or program is in progress, unless 
the program is paused. 


The TI-92 uses four AA alkaline batteries and a back-up lithium 
battery. To replace the batteries without losing any information 
stored in memory, follow the directions in Appendix C. 
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Setting the Display Contrast 


Adjusting the 
Display Contrast 


Using the Snap-on 
Cover as a Stand 


Note: Slide the tabs at the 
top-sides of the TI-92 into 
the slots in the cover. 


When to Replace 
Batteries 


Tip: The display may be 
very dark after you change 
batteries. Use [+] E) to 
lighten the display. 


You can adjust the display contrast to suit your viewing angle and 


lighting conditions. 
Contrast keys 


Le} Ce) DJ 


To: Press and hold both: 


Increase (darken) [+] and 

the contrast Le] Eh 
2 3],+ 

Decrease (lighten) [+] and E 


Dam 


the contrast 


If you press and hold [+] (+ or [+] [=] too long, the display may go 
completely black or blank. To make finer adjustments, hold [+] and 
then tap (4) or [=]. 


When using the TI-92 on a desk or table top, you can use the snap-on 
cover to prop up the unit at one of three angles. This may make it 
easier to view the display under various lighting conditions. 


As the batteries get low, the display begins to dim (especially during 
calculations) and you must increase the contrast. If you have to 
increase the contrast frequently, replace the four AA batteries. 


The status line along the bottom of the display also gives battery 
information. 


Indicator in status line 


EATT 
EATT 


Description 


Batteries are low. 


Replace batteries as soon as possible. 
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The Keyboard 


Keyboard Areas The keyboard is divided into several areas of related keys. 
Function Keys Cursor Pad 
Access the toolbar menus Moves the display 


displayed across the top 
of the screen. 


cursor in up to 8 
directions, depending 
on the application. 


4 TEXAS INSTRUMENTS 


(Bla sebralcsislotherPramtolclear’ a-z. | 


FAD AUTO FUNC 0750 


Application 

Shortcut Keys 

Used with the 

+) key to let 

you select 

commonly used 

applications. 
QWERTY Keyboard Calculator Keypad 

nters text characters Perf etv of 
just as you would on a enorms a 'vaney o 
typewriter. math and scientific 
operations. 
Cursor Pad To move the cursor, press the applicable edge of the cursor pad. This 


guidebook uses key symbols such as © and Q to indicate which 
side of the cursor pad to press. © 


For example, press Q to move the 
cursor to the right. 


Note: The diagonal directions O © 
(©, etc.) are used only for 

geometry and graphing 

applications. 
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Important Keys You The area around the cursor pad contains several keys that are 
Should Know About important for using the TI-92 effectively. 


Key 


[ezan] 2 


oE 


L [2nd] is a modifier 
key, which is 
described below. 


MODE 


CLEAR 


Description 


Displays a menu that lists all the applications available 
on the TI-92 and lets you select the one you want. Refer 
to page 33. 


Cancels any menu or dialog box. 


Evaluates an expression, executes an instruction, 
selects a menu item, etc. 


Because this is commonly used in a variety of 
operations, the TI-92 has three [ENTER] keys placed at 
convenient locations. 


Displays a list of the TI-92’s current mode settings, 
which determine how numbers and graphs are 
interpreted, calculated, and displayed. You can change 
the settings as needed. Refer to “Setting Modes” on 
page 35. 


Clears (erases) the entry line. Also used to delete an 
entry/answer pair in the history area. 


Modifier Keys Most keys can perform two or more functions, depending on 
whether you first press a modifier key. 


Modifier 


Description 


2nd 
(Second) 


C] 
(Diamond) 


PAAGA 


(Shift) 


oE 


(Hand) 


Accesses the second function of the next key you 
press. On the keyboard, second functions are printed in 
the same color as the key. 


The TI-92 has two keys conveniently placed at 
opposite corners of the keyboard. 


Activates “shortcut” keys that select applications and 
certain menu items directly from the keyboard. On the 
keyboard, application shortcuts are printed in the same 
color as the [¢] key. Refer to page 34. 


Types an uppercase character for the next letter key 
you press. [f] is also used with © and © to highlight 
characters in the entry line for editing purposes. 


Used with the cursor pad to manipulate geometric 
objects. is also used for drawing on a graph. 
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The Keyboard (Continued) 


2nd Functions 


Note: On the keyboard, 
second functions are printed 
in the same color as the 

Rnd) key. 


Entering Uppercase 
Letters with Shift 
(L) or Caps Lock 


If You Need to Enter 
Special Characters 


On the TI-92’s keyboard, a key’s second function is printed above the 
key. For example: 


Second function 
Primary function 


SIN7 
SIN 


To access a second function, press the key and then press the 
key for that second function. 


In this guidebook: 
e Primary functions are shown in a box, such as [BIN]. 
e Second functions are shown in brackets, such as [SIN-]. 


When you press [nd], 2ND is shown in the status line at the bottom of 
the display. This indicates that the TI-92 will use the second function, 
if any, of the next key you press. If you press by accident, press 
again (or press [ESC]) to cancel its effect. 


Normally, the QWERTY keyboard types lowercase letters. To type 
uppercase letters, use Shift and Caps Lock just as on a typewriter. 


To: Do this: 


Type a single Press and then the letter key. 


Apper IEHOR ¢« To type multiple uppercase letters, 


hold [t] or use Caps Lock. 
e When Caps Lock is on, has no effect. 
Toggle Caps Lock Press [CAPS]. 


on or off 


You can also use the QWERTY keyboard to enter a variety of special 
characters. For more information, refer to “Entering Special 
Characters” in Chapter 16. 
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Home Screen 


Displaying the 
Home Screen 


Parts of the Home 
Screen 


When you turn on the TI-92 after it has been turned off with [OFF], 
the display always shows the Home screen. (If the TI-92 turned itself 
off through APD, the display shows the previous screen, which may 
or may not have been the Home screen.) 


To display the Home screen at any time: 


e Press [+] [HOME]. 


e Press [QuIq]. 


e Press [APPS] [ENTER] or [APPS] 1. 


The following example gives a brief description of the main parts of 
the Home screen. 


History Area 
Lists entry/answer pairs 
you have entered. 


Toolbar 


CPofngiraliaiclerhrinioheat ars Press ED E. eteo 
Pretty Print Displa ; 
Shows experts, A . ae 2 operations. 
roots, fractions, etc., = 
in traditional form. 
Refer to page 25. . cos] 
E5 Last Answer 
Last Entry E TE Result of your last entry. 
Your last entry. C25 4570173 > M Note that results are not 
TTT EDAT TTET] displayed on the entry line. 
Entry Line pS 
Where you enter X 
Status Line 


expressions or 
instructions. 


History Area 


Shows the current state 
of the TI-92. 


The history area shows up to eight previous entry/answer pairs 
(depending on the complexity and height of the displayed 
expressions). When the display is filled, information scrolls off the 
top of the screen. You can use the history area to: 


e Review previous entries and answers. You can use the cursor to 
view entries and answers that have scrolled off the screen. 


e Recall or auto-paste a previous entry or answer onto the entry 
line so that you can re-use or edit it. Refer to pages 41 and 42. 
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Home Screen (Continued) 


Scrolling through 
the History Area 


Note: For an example of 
viewing a long answer, refer 
to page 24. 


History Information 
on the Status Line 


Modifying the 
History Area 


Normally, the cursor is in the entry line. However, you can move the 


cursor into the history area. 


To: 

View entries or answers 
that have scrolled off 
the screen 


View an entry or answer 
that is too long for one 
line (> is at end of line) 


Return the cursor to the 
entry line 


Do this: 


1. From the entry line, press © to 
highlight the last answer. 


2. Continue using © to move the 
cursor from answer to entry, up 
through the history area. 


Move the cursor to the entry or answer. 
Use © and © to scroll left and right 
(or ©) and © to go to the end 


or the beginning), respectively. 


Press [ESC], or press Q until the cursor 
is back on the entry line. 


Use the history indicator on the status line for information about the 
entry/answer pairs. For example: 


If the cursor 
is on the 
entry line: 


If the cursor 
is in the 
history area: 


Total number of Maximum number 
pairs that are \ / of pairs that can 
currently saved. be saved. 


8/30 


Pair number of B wa Total number of 


the highlighted 
entry or answer. 


pairs that are 
currently saved. 


By default, the last 30 entry/answer pairs are saved. If the history 
area is full when you make a new entry (indicated by 30/30), the new 
entry/answer pair is saved and the oldest pair is deleted. The history 


indicator does not change. 


To: 


Change the number of 
pairs that can be saved 


Clear the history area 
and delete all saved pairs 


Delete a particular 
entry/answer pair 
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Do this: 


Press and select 9:Format, or press 


[+] F. Then press ©, use © or © to 
highlight the new number, and press 


ENTER] twice. 


Press and select 8:Clear Home, or 
enter ClrHome on the entry line. 


Move the cursor to either the entry or 


answer. Press [=] or [CLEAR]. 


Entering Numbers 


Entering a Negative 
Number 


Important: Use [-] for 
subtraction and use 
{J for negation. 


Entering a Number 
in Scientific 
Notation 


1. Press the negation key (©). (Do not use the subtraction key (£].) 


2. Type the number. 


To see how the TI-92 evaluates a negation in relation to other 
functions, refer to the Equation Operating System (EOS) hierarchy in 
Appendix B. For example, it is important to know that functions 
such as x2 are evaluated before negation. 

Evaluated as -(22) 


Use [(j and [D] to include 

parentheses if you have |u -22 -4 | 
any doubt about how a i ag -2)Ë 4! 
negation will be 
evaluated. HAIN RAD AUTO FUNC 2/30 


If you use [=] instead of [-] (or vice versa), you may get an error 
message or you may get unexpected results. For example: 


* 9 [x] [6] 7 = -63 
— but — 
9 [x] E] 7 displays an error message. 


e 6E)2=4 
— but — 
6 © 2 = -12 since it is interpreted as 6(-2), implied multiplication. 


* 20)4=2 
— but — 
O 2 [H 4 subtracts 2 from the previous answer and then adds 4. 


1. Type the part of the number that precedes the exponent. This 
value can be an expression. 


2. Press [EE]. e appears in the display. 


3. Type the exponent as an integer with up to 3 digits. You can use a 
negative exponent. 


Entering a number in scientific notation does not cause the answers 
to be displayed in scientific or engineering notation. 


The display format is 
determined by the mode: #1,2345 1.2345: 
settings (pages 25 
through 27) and the 
magnitude of the 
number. 


| HAIN Fab AUTO FUNC A'S 
— Represents 123.45 x 10°? 
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Entering Expressions and Instructions 


Definitions 


Note: Appendix A describes 
all of the TI-92’s built-in 
functions and instructions. 


Note: This guidebook uses 
the word command as a 
generic reference to both 
functions and instructions. 


Implied 
Multiplication 


Expression 


Operator 


Function 


Instruction 


Consists of numbers, variables, operators, functions, 
and their arguments that evaluate to a single answer. 
For example: nr? +3. 


e Enter an expression in the same order that it 
normally is written. 


¢ In most places where you are required to enter a 
value, you can enter an expression. 


Performs an operation such as +, -, *, ^. 


e Operators require an argument before and after the 
operator. For example: 4+5 and 5^2. 


Returns a value. 


e Functions require one or more arguments 
(enclosed in parentheses) after the function. For 
example: (5) and min(5,8). 


Initiates an action. 
¢ Instructions cannot be used in expressions. 


e Some instructions do not require an argument. For 
example: ClrHome. 


e Some require one or more arguments. For 
example: Circle 0,0,5. 


For instructions, do not put the 
arguments in parentheses. 


The TI-92 recognizes implied multiplication, provided it does not 
conflict with a reserved notation. 


If you enter: The TI-92 interprets it as: 
Valid 2n 2*7 
4 sin(46) 4*sin(46) 
5(1+2) or (1+2)5 5*(1+2) or (1+2)*5 
[1,2]a [a 2a] 
2(a) 2*a 
Invalid xy Single variable named xy 
a(2) Function call 
af1,2] Matrix index to element af[1,2] 
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Parentheses 


Entering an 
Expression 


Example 


Entering Multiple 
Expressions ona 
Line 


Expressions are evaluated according to the Equation Operating 
System (EOS) hierarchy described in Appendix B. To change the 
order of evaluation or just to ensure that an expression is evaluated 
in the order you require, use parentheses. 


Calculations inside a pair of parentheses are completed first. For 
example, in 4(1+2), EOS first evaluates (1+2) and then multiplies the 
answer by 4. 


Type the expression, and then press [ENTER] to evaluate it. To enter a 
function or instruction name on the entry line, you can: 


e Press its key, if available. For example, press (SIN). 

e Select it from a menu, if available. For example, select 2:abs from 
the Number submenu of the MATH menu. 

e Type the name letter-by-letter from the keyboard. You can use 
any mixture of uppercase or lowercase letters. For example, 
type sin( or Sin(. 


Calculate 3.76 = (77.9 + (5) + 2 log 45. 


3.76 [=] (0 ©) 7.9) 7 
(2nd) [7] 3.76/(-7.9+V ( 


le 2nd) [v] inserts “/(” 
because its argument 
must be in parentheses. 


50) 0) 3.76/(-7.9+V(5)) 


Use LD] once to close 
(5) and again to 
close (77.9 + V5). 


W 2 LOG [0 450) 3.76/(-7.9+4(5))#2109(45) 


Type the function log requires ( ) around 
name. its argument. 
ENTER | Em | 
i EAr AD 
gs. 76°°~-7. 941659942 1log¢ 45> j 
To enter more than one Displays the last result only. — 
expression or instruction 
at a time, separate them :"5+a: 2+b: Ë 572. 
with a colon by pressing 
HAIN RAD AUTO FUNC 1/20 
[:]. 


Le > is displayed when you press [ST0» 
to store a value to a variable. 
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Entering Expressions and Instructions (Continued) 


If an Entry or In the history area, if both the entry and its answer cannot be 
Answer Is Too Long displayed on one line, the answer is displayed on the next line. 


for One Line 


If an entry or answer is 
too long to fit on one line, 
> is displayed at the end 
of the line. HAIN RAD AUTO FUNC i730 


a expand fx + a" : 
ee eC ae: xT +200- xt + 560- t+ ee 


To view the entire entry or answer: 


1. Press © to move the cursor from the entry line up into the 
history area. This highlights the last answer. 


2. As necessary, use Ĉ) and © to highlight the entry or answer you 
want to view. For example, © moves from answer to entry, up 


through the history area. 
Note: When you scroll to 3. Use © and © or 
the right, 4 is displayed at QO and © to 
the beginning of the line. scroll right and left. 


HAIN RAD AUTO FUNC i'i 


4. To return to the entry line, press [ESC]. 


Continuing a When you press [ENTER] to evaluate an expression, the TI-92 leaves the 
Calculation expression on the entry line and highlights it. You can continue to 


use the last answer or enter a new expression. 


If you press: The TI-92: 
5, ©), 69, G, Replaces the entry line with the variable ans(1), 
C, or which lets you use the last answer as the 
beginning of another expression. 
Any other key Erases the entry line and begins a new entry. 
Example Calculate 3.76 + (77.9 + V5). Then add 2 log 45 to the result. 
3.7660 0U O 7.9 Œ a - 66385 
E i 
[2d Iv] 5 a | m -66384977522032 + 2-logl45) 2.64258 | 
[+] 2 LOG [0 45 T il piilee 5 FUNC 2730 j 
ENTER 
When you press [4], the entry line is replaced 
with the variable ans(1), which contains the 
last answer. 
Stopping a When a calculation is in progress, the BUSY indicator appears on the 
Calculation right end of the status line. To stop the calculation, press [0N]. 
There may be a delay before the 
“preak” message is displayed. Break 
Press to return to the current 
application. 


24 Chapter 2: Operating the TI-92 


Formats of Displayed Results 


Pretty Print Mode 


Exact/Approx Mode 


Note: By retaining fractional 
and symbolic forms, EXACT 
reduces rounding errors that 
could be introduced by 
intermediate results in 
chained calculations. 


By default, Pretty Print = ON. Exponents, roots, fractions, etc., are 
displayed in the same form in which they are traditionally written. 
You can use to turn pretty print off and on. 


Pretty Print 
ON OFF 


m2, n/2, ((x-3)/2) 


The entry line does not show an expression in pretty print. If pretty 
print is turned on, the history area will show both the entry and its 
result in pretty print after you press [ENTER]. 


By default, Exact/Approx = AUTO. You can use to select from 
three settings. 


Because AUTO is a combination of 1:AUTO 
the other two settings, you should be eal 
familiar with all three settings. 


3: APPROX IMATE 


EXACT — Any result that is not a whole number is displayed in a 
fractional or symbolic form (1/2, 7, 4/2, etc.). 


12,52 5 | ——— Shows whole-number 
2,5-3 ise results. 
mee 2) : gi 
E 39 | — Shows simplified 
fractional results. 
HAIN RAD EXACT FUNC 4/730 
n2- 2-n | — Shows symbolic r. 
! 2 ae : — Shows symbolic form 
: F : of roots that cannot 
ala Er : be evaluated to a 
i whole number. 
HAIN RAD EACT FUNC 3730 
| a JFF ents | Press [+] ENTER] to 
i ‘ temporarily override 
SEE MEREES the EXACT setting 
: and display a floating- 
HAIN RAD EXACT FUNC 4/30 point result. 
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Formats of Displayed Results (Continued) 


Exact/Approx Mode 
(Continued) 


Note: Results are rounded 
to the precision of the TI-92 
and displayed according to 
current mode settings. 


Tip: To retain an EXACT 
form, use fractions instead 
of decimals. For example, 
use 3/2 instead of 1.5. 


Tip: To evaluate an entry in 
APPROXIMATE form, 
regardless of the current 
setting, press [¢] [ENTER]. 


APPROXIMATE — All numeric results, where possible, are displayed 


in floating-point (decimal) form. 


"2,5-2 5. 
"2,5-3 7.5! 
6/3 2! 
Bed 1.5: 
HAIN RAD AFFROH FUNC 4/20 
a2 6.28319 
m E .FO71OT? | 
alae 755929 | 
MAIN RAD APFROR FUNC 3/30 


Fractional 
results are 
evaluated 
numerically. 


Symbolic forms, 
where possible, 
are evaluated 
numerically. 


Because undefined variables cannot be evaluated, they are 
treated algebraically. For example, if the variable r is undefined, 


mr? = 3.14159-r2. 


AUTO — Uses the EXACT form where possible, but uses the 
APPROXIMATE form when your entry contains a decimal point. Also, 
certain functions may display APPROXIMATE results even if your 


entry does not contain a decimal point. 


HAIN RAD AUTO 


6.28319 | 
2d: 
7 | 


2:1 


755929 | 


FUNC 4/30 


The following chart compares the three settings. 


Exact 
Entry Result 
8/4 2 
8/6 4/3 
8.5*3 51/2 
¥(2)/2 v2 
TO 2n 
T#2. 2n 
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Approximate 
Result 


2. 
1.33333 
25.5 


.707107 


6.28319 
6.28319 


Auto 
Result 


2n 
6.28319 


A decimal in the 
entry forces a 
floating-point 
result. 


— A decimal in the 
entry forces a 
floating-point 
result in AUTO. 


Display Digits Mode 


Note: Regardless of the 
Display Digits setting, the 
full value is used for internal 
floating-point calculations to 
ensure maximum accuracy. 


Note: A result is 
automatically shown in 
scientific notation if its 
magnitude cannot be 
displayed in the selected 
number of digits. 


Exponential Format 
Mode 


Note: In the history area, a 
number in an entry is 
displayed in SCIENTIFIC if 
its absolute value is less 
than .001. 


By default, Display Digits = FLOAT 6, which means that results are 
rounded to a maximum of six digits. You can use to select 
different settings. The settings apply to all exponential formats. 


Internally, the TI-92 calculates and retains all decimal results with up 
to 14 significant digits (although a maximum of 12 are displayed). 


Setting Example Description 
FIX 123. (FIX 0) Results are rounded to the 
(0-12) 123.5 (FIX 1) selected number of decimal 
123.46 (FIX 2) places. 
123.457 (FIX 3) 
FLOAT 123.456789012 Number of decimal places varies, 
depending on the result. 
FLOAT 1.E2 (FLOAT 1) Results are rounded to the total 
(1-12) 1.262 (FLOAT 2) number of selected digits. 
123. (FLOAT 3) 
123.5 (FLOAT 4) 
123.46 (FLOAT 5) 
123.457 (FLOAT 6) 


By default, Exponential Format = NORMAL. 
You can use to select from three 
settings. 


1 HORMAL 


S ENGINEER IHG 


Setting 
NORMAL 


Example 
12345.6 


Description 


If a result cannot be displayed in the 
number of digits specified by the 
Display Digits mode, the TI-92 
switches from NORMAL to 
SCIENTIFIC for that result only. 


SCIENTIFIC 1.23456e4 1.23456 x 104 


Exponent (power of 10). 


Always 1 digit to the left of the 
decimal point. 
ENGINEERING 12.3456E 3 12.3456 x 108 

— Exponent is a multiple of 3. 


May have 1, 2, or 3 digits to the 
left of the decimal point. 
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Editing an Expression in the Entry Line 


Removing the 
Highlight from the 
Previous Entry 


Moving the Cursor 


Note: If you accidentally 
press ©) instead of © or Q, 
the cursor moves up into the 
history area. Press [ESC] or 
press © until the cursor 
returns to the entry line. 


Deleting a Character 


Clearing the Entry 
Line 


After you press to evaluate an expression, the TI-92 leaves that 
expression on the entry line and highlights it. To edit the expression, 
you must first remove the highlight; otherwise, you may clear the 
expression accidentally by typing over it. 


To remove the highlight, 
move the cursor toward 
the side of the expression 
you want to edit. 


a sir[S] E: 


FUNC i/o 


HAIN RAD AUTO 


i L © moves the cursor to the 


end of the expression. 


© moves the cursor to the beginning. 


After removing the highlight, move the cursor to the applicable 
position within the expression. 


To move the cursor: Press: 

Left or right within an expression. ©or@ — Hold the pad to 
repeat the 
movement. 

To the beginning of the expression. ©~ 

To the end of the expression. O 


To delete: Press: 

The character to the Hold [=] to delete multiple 

left of the cursor. characters. 

The character tothe [+] 

right of the cursor. 

All characters to the [CLEAR If there are no characters to the 
right of the cursor. (once only) right of the cursor, erases 


the entire entry line. 


To clear the entry line, press: 


° if the cursor is at the beginning or end of the entry line. 

. if the cursor is not at the beginning or end of the 
entry line. The first press deletes all characters to the right of the 
cursor, and the second clears the entry line. 
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Inserting or 
Overtyping a 
Character 


Tip: Look at the cursor to 
see if you're in insert or 
overtype mode. 


Replacing or 
Deleting Multiple 
Characters 


Tip: When you highlight 
characters to replace, 
remember that some 
function keys automatically 
add an open parenthesis. 
For example, pressing (COS 
types cos(. 


The TI-92 has both an insert and an overtype mode. By default, the 
TI-92 is in the insert mode. To toggle between the insert and overtype 


modes, press [INS]. 


If the TI-92 is in: 


Insert mode 


The next character you type: 
Will be inserted at the cursor. 


S Thin cursor between 


characters 
Overflupe mode 


L_ Cursor highlights a 


character 


Will replace the highlighted 
character. 


First, highlight the applicable characters. Then, replace or delete all 
the highlighted characters. 


To: 


Highlight multiple 
characters 


Replace the 
highlighted 
characters 


Delete the 


highlighted 
characters 


Do this: 


1. Move the cursor to either side of the 
characters you want to highlight. 


rlia 


laia 
DE sin[J] 
RAD AUTO FUNC 1730 


iE sintn/4) 
HAIN 
To replace sin with cos, place the 


cursor beside sin. 


2. Hold [t] and press © or © to highlight 
characters left or right of the cursor. 


m sin $] 

i si nee eee 

MAIN RAD AUTO FUNE 1/30 | 
Hold and pressO O O. 


Type the new characters. 


rafal 


m sin $] 
[ ‘ cos tn/4? 
HAIN RAD AUTO FUNC 1/30 
Type COS. 


Press [+=]. 
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TI-92 Menus 


Displaying a Menu Press: To display: 
F, (F2], A toolbar menu — Drops down from the toolbar at the 
etc. top of most application screens. Lets you select 
operations useful for that application. 
APPS APPLICATIONS menu — Lets you select from the list 


of TI-92 applications. Refer to page 33. 


[2nd] [CHAR] CHAR menu — Lets you select from categories of 
special characters (Greek, math, etc.). 


[2nd] [MATH] MATH menu — Lets you select from categories of 
math operations. 


[2nd] [CATALOG] CATALOG menu — Lets you select from a complete, 
alphabetic list of the TI-92’s built-in functions and 
instructions. 


Selecting an Item To select an item from the displayed menu, either: 


from a Menu ¢ Press the number or letter shown to the left of that item. 


* Use the cursor pad © and © to highlight the item, and then press 
[ENTER]. (Note that pressing © from the first item does not move 
the highlight to the last item, nor vice versa.) 


- v indicates that a menu will drop down 
from the toolbar when you press [F2]. 


— To select factor, press 2 or © [ENTER]. 
: This closes the menu and inserts the 
approx function at the cursor location. 


i comDenomų 
ipropfrack 


PASolvet 


Complex + 
Extract + 


L Selecting items marked with > or... displays a 
submenu or dialog box, respectively. 
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Items Ending with > 
(Submenus) 


Items Containing “...” 
(Dialog Boxes) 


If you select a menu item ending with >, a submenu is displayed. You 
then select an item from the submenu. 


— For example, List displays a 
submenu that lets you select a 
specific List function. 


Li 
3 
qi 
S: 
6 
ri 
EH 
EH 
A: 
B: 


CL 


the cursor pad to scroll down 
for additional items. 


For items that have a submenu, you can use the cursor pad as 
described below. 


* To display the submenu for the highlighted item, press ©. 
(This is the same as selecting that item.) 


* To cancel the submenu without making a selection, press ©. 
(This is the same as pressing ) 


If you select a menu item containing “. . .” (ellipsis marks), a dialog 
box is displayed for you to enter additional information. 


For example, Save Copy As ... 
displays a dialog box that prompts 
you to enter a folder name anda 


variable name. 
‘Clear Home 
Formate ss 


SAVE COPY AS 


Type: Text 
Folder! mainė 


> indicates that you can press © to 
display and select from a menu. 


Variables 


An input box indicates that you 
Enter=SAVE ESC=CAHCEL must type a value. 


L After typing in an input box such as Variable, you must 
press [ENTER] twice to save the information and close the 
dialog box. 
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TI-92 Menus (Continued) 


Keyboard Shortcuts 


Moving from One 
Toolbar Menu to 
Another 


Canceling a Menu 


Example: Selecting 
a Menu Item 


You can select certain menu items directly from the keyboard, 
without first having to display a menu. If an item has a keyboard 
shortcut, it is indicated on the menu. 


Without even displaying this 
menu, you can press [¢] S 
to select Save Copy As. 


Clear Home 
Formate ss 


To move from one toolbar menu to another without making a 
selection, either: 


e Press the key ([F1], [F2], etc.) for the other toolbar menu. 

* Use the cursor pad to move to the next (press Q) or previous 
(press ©) toolbar menu. Pressing Q from the last menu moves 
to the first menu, and vice versa. 


When using ©), be sure that an item with a submenu is not 
highlighted. If so, © displays that item’s submenu instead of moving 
to the next toolbar menu. 


To cancel the current menu without making a selection, press [ESC]. 
Depending on whether any submenus are displayed, you may need to 
press several times to cancel all displayed menus. 


Round the value of n to three decimal places. Starting from a clear 
entry line on the Home screen: 


1. Press [MATH] to display the 


MATH menu. 


Humber 
‘Angle 
Matrix 
‘Complex 
Statistic 


2. Press 1 to display the Number 
submenu. (Or press [ENTER] since 
the first item is automatically 
highlighted.) 


1 

a 

4 

5 

6 tic 
riProbabili 
6: Test 

3 

A 

B 

C 


3. Press 3 to select round. (Or press 


© © and [ENTER].) 
4. Press [2nd] [x] Œ 3 | 


E round(1, 3 3.142. 
and then [ENTER] to : : 


ee fround <x, 3 ) ar 

expression. = Selecting the function in Step 3 
automatically typed round( on 
the entry line. 
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Selecting an Application 


From the 
APPLICATIONS Menu 


Note: To cancel the menu 
without making a selection, 
press [ESC]. 


Select an application. Either: 


e Use the cursor pad @ or © to 
highlight the application and 
then press [ENTER]. 


— or — 


e Press the number for that 


application. 


Application: 
Home 


Y= Editor 


Window Editor 


Graph 
Table 


Data/Matrix Editor 


Program Editor 


Geometry 


Text Editor 


. Press to display a menu that lists the applications. 
2. 


OOOO APPLICATION 
Home 
Y= Editor 
Window Editor 
Gra 


Program Editor k 
Geometry r 
iText Editor E 


1 

a 

4 

a! Table 

ei Data etre Editor» 
8 

3 


Lets you: 


Enter expressions and instructions, and 
perform calculations. 


Define, edit, and select functions or 
equations for graphing (Chapter 3 and 
Chapters 11 — 15). 


Set window dimensions for viewing a graph 
(Chapter 3). 
Display graphs (Chapter 3). 


Display a table of variable values that 
correspond to an entered function 
(Chapter 4). 


Enter and edit lists, data, and matrices. You 
can perform statistical calculations and 
graph statistical plots (Chapters 8 and 9). 


Enter and edit programs and functions 
(Chapter 17). 


Construct geometric objects, and perform 
analytical and transformational operations 
(Chapter 7). 


Enter and edit a text session (Chapter 16). 
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Selecting an Application (Continued) 


From the Keyboard You can access six commonly used applications from the QWERTY 
keyboard. 


1. Press the diamond (([¢]) key. 
2. Press the QWERTY key for the application. 


Note: On your keyboard, recaps ae 
the application names above Stee rA QONE: ne, 
Q, W, etc., are printed in the QWERTY Keys: 
same color as the [$] key. 


Diamond key 


For example, press [+] and then Q to display the Home screen. This 
guidebook uses the notation [¢] [HOME], similar to the notation used 
for second functions. 
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Setting Modes 


Checking Mode 
Settings 


Indicates you can 
scroll down to see 
additional modes. 


Changing Mode 
Settings 


Tip: To cancel a menu and 
return to the MODE dialog 
box without making a 
selection, press [ESC]. 


Press to display the MODE dialog box, which lists the modes 
and their current settings. 
There are two pages of mode 


listings. Press [F1] or [F2] to quickly 
display the first or second page. 


O S Me o 
Fage 1| [Fage 2 Indicates that you can 
F i|F z A 
T ase press © or © to display 
and select from a menu. 


Yector Format 
+ Pretty Print 


Ent-er=SAJE ESC=CAHCEL 


Note: Modes that are not currently valid are dimmed. For example, 
on the second page, Split 2 App is not valid when Split Screen = FULL. 
When you scroll through the list, the cursor skips dimmed settings. 


From the MODE dialog box: 


1. Highlight the mode setting you want to change. Use © or © 
(with [Fi] and [F2]) to scroll through the list. 


2. Press © or © to display a menu that lists the valid settings. The 
current setting is highlighted. 


3. Select the applicable setting. Either: 


e Use Q or © to highlight the setting and press [ENTER]. 
e Press the number or letter for that setting. 
4. Change other mode settings, if necessary. 


5. When you finish all your changes, press to save the 
changes and exit the dialog box. 


Important: If you press instead of to exit the MODE 
dialog box, any mode changes you made will be canceled. 
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Setting Modes (Continued) 


Overview of the 
Modes 


Note: For detailed 
information about a 
particular mode, look in the 
applicable section of this 
guidebook. 


Mode 
Graph 


Current 
Folder 


Display 
Digits 


Angle 


Exponential 
Format 


Complex 
Format 


Vector 
Format 


Pretty Print 


Split Screen 


Split 1 App 


Split 2 App 


Number of 
Graphs 


Graph 2 


Split Screen 
Ratio 


Exact/Approx 
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Description 


Type of graphs to plot: FUNCTION, PARAMETRIC, 
POLAR, SEQUENCE, or 3D. 


Folder used to store and recall variables. Unless you 
have created additional folders, only the MAIN folder 
is available. Refer to “Using Folders to Store 
Independent Sets of Variables” in Chapter 10. 


Maximum number of digits (FLOAT) or fixed number 
of decimal places (FIX) displayed in a floating-point 
result. Regardless of the setting, the total number of 
displayed digits in a floating-point result cannot 
exceed 12. Refer to page 27. 


Units in which angle values are interpreted and 
displayed: RADIAN or DEGREE. 


Notation used to display results: NORMAL, 
SCIENTIFIC, or ENGINEERING. Refer to page 27. 


Format used to display complex results, if any: 
REAL (complex results are not displayed unless you 
use a complex entry), RECTANGULAR, or POLAR. 


Format used to display 2- and 3-element vectors: 
RECTANGULAR, CYLINDRICAL, or SPHERICAL. 


Turns the pretty print display feature OFF or ON. 
Refer to page 25. 


Splits the screen into two parts and specifies how the 
parts are arranged: FULL (no split screen), 
TOP-BOTTOM, or LEFT-RIGHT. Refer to Chapter 5. 


Application in the top or left side of a split screen. If 
you are not using a split screen, this is the current 
application. 


Application in the bottom or right side of a split 
screen. This is active only for a split screen. 


For a split screen, lets you set up both sides of the 
screen to display independent sets of graphs. 


If Number of Graphs = 2, selects the type of graph in 
the Split 2 part of the screen. Refer to Chapter 15. 


Proportional sizes of the two parts of a split screen: 
1:1, 1:2, or 2:1. 


Calculates expressions and displays results in 
numeric form or in rational/symbolic form: AUTO, 
EXACT, or APPROXIMATE. Refer to page 25. 


Using the Catalog to Select a Command 


Selecting from the 
CATALOG 


Note: The first time you 
display the CATALOG, it 
starts at the top of the list. 
The next time you display 
the CATALOG, it starts at 
the same place you left it. 


Tip: From the top of the list, 
press © to move to the 
bottom. From the bottom, 
press © to move to the top. 


Help Information 
about Parameters 


Note: For details about the 
parameters, refer to that 
command's description in 
Appendix A. 


When you select a command, its name is inserted in the entry line at 
the cursor location. Therefore, you should position the cursor as 
necessary before selecting the command. 


1. Press [CATALOG]. 


augent ¢ 
aVgRE 

calling: 
cExpands 
cFactort 


e Commands are listed in alphabetical 
order. Commands that do not start 


with a letter (+, %, Ņ, 2, etc.) are at the 


end of the list. 


e To exit the CATALOG without 
selecting a command, press [ESC]. 


2. Move the > indicator to the command, and press [ENTER]. 


To move the > indicator: 


One command at a time 


One page at a time 


To the first command that 
begins with a specified letter 


Press or type: 


© or © 
(2nd) © or Bad © 


The letter. For example, type Z 
to go to the Zoom commands. 


For the command indicated by >, the status line shows the required 
and optional parameters, if any, and their type. 


Indicated command 
and its parameters 


Prise 


expklist¢ 
expandt 
ExpRe 
xpReg 
Factor ¢ 
Fill 
flori 
Hast 


EXP RE VARI = 
Brackets [ ] indicate 


optional parameters. 


From the example above, the syntax for factor is: 


factor(expression) 


factor(expression,variable) 


required 


optional 
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Storing and Recalling Variable Values 


Rules for Variable A variable name: 


Names e Can use 1 to 8 characters consisting of letters and digits. This 


includes Greek letters (but not 7), accented letters, and 
international letters. Do not include spaces. 


— The first character cannot be a digit. 


e Can use uppercase or lowercase letters. The names AB22, Ab22, 
aB22, and ab22 all refer to the same variable. 


e Cannot be the same as a name that is preassigned by the TI-92. 
Preassigned names include: 


— Built-in functions (such as abs) and instructions (such as 
LineVert). Refer to Appendix A. 


— System variables (such as xmin and xmax, which are used to 
store graph-related values). Refer to Appendix B for a list. 


Examples Variable Description 
myvar OK. 
a OK. 
Log Not OK, name is preassigned to the log function. 
Log1 OK. 
3rdTotal Not OK, starts with a digit. 
circumfer Not OK, more than 8 characters. 
Data Types You can save any TI-92 data type as a variable. For a list of data 


types, refer to getType() in Appendix A. Some examples are: 


Data Types Examples 

Expressions 2.54, 1.2566, 27, xmin/10, 2+3%, (x-2)2, 2/2 
Lists {246 8}, {11 2} 

Matrices [1 00], [ : | : ] 

Character strings “Hello”, “The answer is:”, “xmin/10” 

Pictures 


Functions myfunc(arg), ellipse(x,y,r1 ,r2) 
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Storing a Value ina 
Variable 


Displaying a 
Variable 


Note: Refer to Chapter 6 for 
information about symbolic 
manipulation. 


Using a Variable in 
an Expression 


Tip: To view a list of existing 
variable names, use 

[2nd] [VAR-LINK] as described in 
Chapter 18. 


Recalling a 
Variable’s Value 


1. Enter the value you want to store, which can be an expression. 


2. Press (STO>]. The store symbol (>) is displayed. 


3. Type the variable 
name. 


4. Press [ENTER]. 


| | 
a5 +873 numi 517| 


LEa 


FEE FHE 


To store to a variable temporarily, you can use the “with” operator. 
Refer to “Substituting Values and Setting Constraints” in Chapter 6. 


1. Type the variable 
name. 


2. Press [ENTER]. 


E pumi al? . 


| HAIN RAD AUTO FUNC i/o 


If the variable is undefined, the variable name is shown in the result. 


In this example, the 
variable a is undefined. 
Therefore, it is used as a 
symbolic variable. 


1. Type the variable 
name into the 
expression. 


2. Press [ENTER] to 
evaluate the 
expression. 


If you want the result to 
replace the variable’s 
previous value, you must 
store the result. 


[a pumi Sir | 


Sound +a a+5iF: 
| MAIN RAD AUTO FUNC 2730 
[m 3- rnumi 1551| 
E humi air: 
| MAIN RAD AUTO FUNC 2730 
The variable’s value — 
did not change. 
[m Zenuni + numi 1551 | 
E pumi 1551: 
| MAIN RAD ALTO FUNC 2730 | 


In some cases, you may want to use a variable’s actual value in an 
expression instead of the variable name. 


1. Press [RCL] to 
display a dialog box. 


2. Type the variable 
name. 


3. Press [ENTER] twice. 


Recall? [humi 


Enter=ok ESCSCANCEL 
MAIN RAD AUTO FUNC 0730 


In this example, the value stored in num1 will be inserted at the 
cursor position in the entry line. 
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Reusing a Previous Entry or the Last Answer 


Reusing the 
Expression on the 
Entry Line 


Tip: Reexecuting an entry 
“as is” is useful for iterative 
calculations that involve 
variables. 


Tip: Editing an entry lets 
you make minor changes 
without retyping the entire 
entry. 


Note: When the entry 
contains a decimal point, the 
result is automatically 
displayed in floating-point. 


When you press [ENTER] to evaluate an expression, the TI-92 leaves that 
expression on the entry line and highlights it. You can type over the 
entry, or you can reuse it as necessary. 


For example, using a variable, find the square of 1, 2, 3, etc. 


1. Set the initial variable value. 


O (STO>] NUM [ENTER 


2. Enter the variable 


expression. enn 4 be 
LE pam + i > nam Sir Li 
NUM [4] 1 [Sto>] NUM i 
HAIN RAG AUTO FUNC 2730 
[:] NUM [Y 2 [ENTER 
3. Reenter to increment 
th iabl d 204 nur 12) 
Sica pee LE pum + 1 rum E num 1: 
calculate the square. nun 12 num £ mun? 4: 
ENTER : Epam + i + nam i nam EJ 
ENTER | HAIN RAD AUTO FUNC 4720 


Using the equation A=nr?, use trial and error to find the radius of a 
circle that covers 200 square centimeters. 


1. Use 8 as your first 
guess. 


8 (STO>] R Bnd [:] 
Bnd) [x] R [J 2 


2. Display the answer in 
its approximate 
floating-point form. 


+ | [ENTER 


3. Edit and reexecute 
with 7.95. 


owe 
7.95 [ENTER] 


HAIN RAD AUTO 


FUNC 3/30 


eS Sr mere 4- n: 
j HAIN RAD AUTO FUNE 1/30 

eger x re egn. 
agp i mr 201.062 | 
MAIN RAD AUTO FUNC éf30 

Sa er : mere 64-7. 
‘ager or mr 201.062! 
e795 or i mre 198.557 | 


4. Continue until the answer is as accurate as you want. 
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Recalling a Previous 
Entry 


Note: You can also use the 
entry function to recall any 
previous entry. Refer to 
entry() in Appendix A. 


Recalling the Last 
Answer 


Note: Refer to ans() in 
Appendix A. 


You can recall any previous entry that is stored in the history area, 
even if the entry has scrolled off the top of the screen. The recalled 
entry replaces whatever is currently shown on the entry line. You can 
then reexecute or edit the recalled entry. 


To recall: Press: Effect: 

The last entry [ENTRY] If the last entry is still shown on 
(if you’ve changed once the entry line, this recalls the 
the entry line) entry prior to that. 


Previous entries [ENTRY] Each press recalls the entry prior 
repeatedly to the one shown on the entry 
line. 


For example: 


If the entry line contains 
the last entry, 2nd) [ENTRY] Neser Epi 64-n 
recalls this entry. See tae te 201.062 
ee 
If the entry line is edited —T Be. 33 2 3 mr 138.557 
or cleared, [2nd] [ENTRY] 
MAIN RAD AUTO FUNC 3730 


recalls this entry. 


Each time you evaluate an expression, the TI-92 stores the answer to 
the variable ans(1). To insert this variable in the entry line, press 


[ANS]. 


For example, calculate the area of a garden plot that is 1.7 meters by 
4.2 meters. Then calculate the yield per square meter if the plot 
produces a total of 147 tomatoes. 


1. Find the area. hie? 4.2 714 
7) 14? f 
1.7 [x] 4.2 [ENTER SAE: 20). 5882 | 
2. Find the yield. i HAIN RAD AUTO FUNC 2730 
147 E] [ANS] (ENTER — Variable ans(1) is inserted, 
and its value is used in the 
calculation. 


Just as ans(1) always contains the last answer, ans(2), ans(3), etc., 
also contain previous answers. For example, ans(2) contains the 
next-to-last answer. 
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Auto-Pasting an Entry or Answer from the History Area 


Why Use Auto-Paste The effect of using auto-paste is similar to [ENTRY] and [ANS] as 
described in the previous section, but there are differences. 


For entries: Pasting lets you: [ENTRY] lets you: 


Insert any previous Replace the contents of the 
entry into the entry entry line with any previous 


line. entry. 
Note: You can also paste 
information by using the 
F1] toolbar menu. Refer to F 
For answers: Pasting lets you: [ans] lets you: 


“Cutting, Copying, and 


Pasting Information” in Insert the displayed Insert the variable ans(1), 


history area. 


Chapter 10. 

p value of any which contains the last 
previous answer answer only. Each time you 
into the entry line. enter a calculation, ans(1) is 

updated to the latest answer. 
Auto-Pasting an 1. On the entry line, place the cursor where you want to insert the 
Entry or Answer entry or answer. 
2. Press © to move the cursor up into the history area. This 
highlights the last answer. 

Tip: To cancel auto-paste 3. Use © and © to highlight the entry or answer to auto-paste. 
and return to the entry line, 
press [ESC]. * © moves from 

answer to entry [u [e(z] 174| 

up through the | E tan = E | 


Tip: To view an entry or ates 2 
answer too long for one line e Youcanuse® to : [=ir(}] 


34: 
ij ji > A : . TG | 
oe aus highlight items | FIn STER a+ FUNC 7 3 | 

Gnd} Q and Png ©. that have scrolled 

off the screen. 
4. Press [ENTER]. a 
1. 1 

The highlighted item : [--=(4) me 
is inserted in the ts tan[ $] B: 
entry line. : z : 
ay : JEDES 3-4: 


sintn/3)*2+ (cos (1/3992 


HAIN RAD AUTO FUNC 3/30 | 


This pastes the entire entry or answer. If you need only a part of the 
entry or answer, edit the entry line to delete the unwanted parts. 
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Status Line Indicators in the Display 


Status Line 
Indicators 


MAM 


Current 
Folder 


Indicator 


Current 
Folder 


Modifier Key 


Exact/ 
Approx 
Mode 


AUTO 
EXACT 
APPROX 


Modifier 
Key 


¿HO RAD AUTO GRAAL FUNC e230 i 


Graph Battery 
Number Indicator 
Angle Graph Busy 
Mode Mode Indicator 
Exact/Approx History 
Mode Pairs 
Meaning 


Shows the name of the current folder. Refer to 
“Using Folders to Store Independent Sets of 
Variables” in Chapter 10. MAIN is the default folder 
that is set up automatically when you use the TI-92. 


Displayed when you press [t], [#], 2nd], or [8]. 


The TI-92 will type an uppercase character for the 
next letter key you press. 


The TI-92 will access the diamond feature of the next 
key you press. 


The TI-92 will use the second function of the next key 
you press. 


When used in combination with the cursor pad, the 
TI-92 will use any “dragging” features that are 
available in graphing and geometry. 


Shows the units in which angle values are interpreted 
and displayed. To change the Angle mode, use the 
key. 


Radians 
Degrees 


Shows how answers are calculated and displayed. 
Refer to page 25. To change the Exact/Approx mode, 
use the key. 


Auto 
Exact 


Approximate 
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Status Line Indicators in the Display (Continued) 


Status Line 


Indicators 
(Continued) 


Indicator 


Graph 
Number 


Graph 
Mode 


FUNC 
PAR 
POL 
SEQ 

3D 


History 
Pairs 


Battery 
Indicator 


Busy 
Indicator 


BUSY 
PAUSE 
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Meaning 


If the screen is split to show two independent graphs, 
this indicates which graph is active (GR#1 or GR#2). 


Indicates the type of graphs that can be plotted. (To 
change the Graph mode, use the key.) 


y(x) functions 

x(t) and y(t) parametric equations 
r(8) polar equations 

u(n) Sequences 

z(x,y) 3D equations 


Displayed only on the Home screen to show 
information about the number of entry/answer pairs 
in the history area. Refer to page 20. 


Displayed only when the batteries are getting low. 


If BATT is shown with a black background, change 
the batteries as soon as possible. 


Displayed only when the TI-92 is performing a 
calculation or plotting a graph. 


A calculation or graph is in progress. 


You have paused a graph or program. 


Basic Function Graphing 


Preview of Basic Function Graphing. ...........:cecesceeseeeceeeeeeeeeeeeeseeeeeeneees 46 
Overview of Steps in Graphing Functions ............ccceeescceseeeeeeeeeeeeeeees 47 
Setting the Graph Mode ..0......cesceeccesceeeeeeeeeeececeeeseceeeeaceeaeceeeeeeeaeeeeeees 48 
Defining Functions for Graphing .............cccccesccessecesecseeeeseeseeesseeeseeees 49 
Selecting Functions to Graph... ec ceceseeeeseeesecececeeeeaeeeceeeeeaeeeeeeaeeees 51 
Setting the Display Style for a Function ......... ec eeeceeecceeeeeeeeeeeeeneeees 52 
Defining the Viewing WindOW............::.c:ccsceesceeceeeeeeseeeeeeeeeseeseeeeeeneeeees 53 
Changing the Graph Format .............cccecceecsssceeseceeeeaeeececeeeseceeeeeeeaeeeaeees 54 
Graphing the Selected FUNCTIONS. .......... cc ecceecceeececeeeeeeeececeeeeeaeeeeeeaeeees 55 
Displaying Coordinates with the Free-Moving Cursot...............:ee0 56 
Trachis a Function eons a e aa tenes 57 
Using Zooms to Explore a Graph.......esessssssessesssrssssrssessssresrssessrsrssesse 59 
Using Math Tools to Analyze Functions ...0.........eeeeeeeeeeeeeeeeeeeeeeeeeeeeees 62 


This chapter describes the steps used to display and explore a 
graph. Before using this chapter, you should be familiar with 
Chapter 2: Operating the TI-92. 


Y= Editor shows 
an algebraic 
representation. 


{i ix)={.25#xžcostx? 


MAIN KAD AUTO FUNC 


Pee oanlrrace fedranna 7] | 


Graph screen 
shows a graphic 
representation. 


Although this chapter describes how to graph y(x) functions, the 
basic steps apply to all graphing modes. Later chapters give 
specific information about the other graphing modes. 
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Preview of Basic Function Graphing 


Steps Keystrokes Display 
1. Display the MODE dialog box. Ts HOE 
For Graph mode, select FUNCTION. Ol Se 
ENTER 
Cs) aaa 
Vector Format 
+ Pretty Print 
2. Display the Home screen. Then store C] [Hoe] 5>r 5 
the radius, 5, in variable r. 5 R 
3. Display and clear the Y= Editor. (+) [v=] 
Then define y1 (x) = fr? - x2, (Fi) 8 [ENTER] 
the top half of a circle. [ENTER] 
In function graphing, you must define 2nd VIRA2E)X eae SSS 
separate functions for the top and bottom 2 
halves of a circle. 
i -r ; es L- Use the full function name 
4. Define y2(x) = “4r? - x2, the function [ENTER] 3z y1(x), not simply y1. 
for the bottom half of the circle. MyY1qx wee 
The bottom half is the negative of the top [ENTER] pine SS a D 


half, so you can define y2(x) = ~y1(x). 


5. Select the ZoomSid viewing window, 6 
which automatically graphs the 
functions. 


In the standard viewing window, both the 
x and y axes range from -10 to 10. 


However, this range is spread over a longer 
distance along the x axis than the y axis. 
Therefore, the circle appears as an ellipse. 


Notice slight gap 
between top and 
bottom halves. 


6. Select ZoomSar. 5 


ZoomSar increases the range along the 
X axis so that circles and squares are shown 
in correct proportion. 


Note: There is a gap between the top and bottom halves of the circle because each half is a 
separate function. The mathematical endpoints of each half are (-5,0) and (5,0). Depending on 
the viewing window, however, the plotted endpoints for each half may be slightly different from 
their mathematical endpoints. 
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Overview of Steps in Graphing Functions 


Graphing Functions 


Tip: To turn off any stat 
data plots (Chapter 9), 
press [F5] 5 or use [F4] to 
deselect them. 


Tip: This is optional. For 
multiple functions, this helps 
visually distinguish one from 
another. 


Tip: [F2] Zoom also changes 
the viewing window. 


Exploring the Graph 


Set Graph mode ((MODE 


to FUNCTION. FUNCT TOW 


Also set Angle mode, 


. ng . 
if necessary. Exponential Format 
Complex Formate... 
Vector Format 
+ Pretty Print 


Enter=SAVE 


Tomer [Fs (Fa (FSe]_ Fer | F 
Define functions on + h—|ZoomEdit} 7 |Al1Stulelts st... 


Y= Editor ([¢] [y-]). 


Select ((F4]) which 
defined functions to 
graph. 


yl Gx =1 G*2—x* 2D 
MAIN RAD AUTO 


FUNC 


Set the display style 
((F6]) for a function. 


Define the viewing 
window ((¢] [winDow]). 


Coordinates.... RECT+ 

eae Order... fees 

EEEEEEEEEEI + 

Change the graph Heesoiea secs ONS 
ry Leading Cursor. OFF 
format ( F or E 9) LabelSu uuu nunun OFF + 
if necessary. 

Enter=SAvE ESC=CAHCEL 


Graph the selected 
functions ([¢] [GRAPH]). 


From the Graph screen, you can: 


Display the coordinates of any pixel by using the free-moving 
cursor, or of a plotted point by tracing a function. 


Use the Zoom toolbar menu to zoom in or out on a portion of 
the graph. 


Use the Math toolbar menu to find a zero, minimum, 
maximum, etc. 
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Setting the Graph Mode 


Graph Mode 


Note: For graphs that do not 
use complex numbers, set 
Complex Format = REAL. 
Otherwise, it may affect 
graphs that use powers, 
such as x, 


Note: Other Graph mode 
settings are described in 
later chapters. 


Angle Mode 


Checking the 
Status Line 


1. Press to display the MODE dialog box, which shows the 
current mode settings. 


2. Set the Graph mode to FUNCTION. Refer to “Setting Modes” in 
Chapter 2. 


Page 1\Page 2 
PH 


Vector Format 
+ Pretty Print 


Enter=SAUE 


ESC=CAHCEL 


While this chapter specifically describes y(x) function graphs, the 
TI-92 lets you select from five Graph mode settings. 


Graph Mode Setting Description 


FUNCTION y(x) functions 

PARAMETRIC x(t) and y(t) parametric equations 
POLAR r(8) polar equations 

SEQUENCE u(n) sequences 

3D z(x,y) 3D equations 


When using trigonometric functions, set the Angle mode for the units 
(RADIAN or DEGREE) in which you want to enter and display angle 
values. 


To see the current Graph mode and Angle mode, check the status line 
at the bottom of the screen. 


Male RAD AUTO FUR 
Angle Graph 
Mode Mode 
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Defining Functions for Graphing 


Defining a New 
Function 


Note: The function list 
shows abbreviated function 
names such as y1, but the 
entry line shows the full 
name y1(x). 


Tip: For an undefined 
function, you do not need to 
press [ENTER] or [F3]. When 
you begin typing, the cursor 
moves to the entry line. 


Tip: If you accidentally 
move the cursor to the entry 
line, press [ESC] to move it 
back to the function list. 


Editing a Function 


Tip: To cancel any editing 
changes, press [ESC] instead 
of [ENTER]. 


l. 


Press [+] [Y=] or 2 to display the Y= Editor. 


Plots — You can scroll 
We 2 — ..2| above y1= to see a list of 


page ulog stat plots. See Chapter 9. 
wade 

Hee Function List — You can 
gre scroll through the list of 
g- functions and definitions. 


Entry Line — Where you 


FUNE 


5. 


define or edit the function 
highlighted in the list. 


Press @ and © to move the cursor to any undefined function. 
(Use © and © to scroll one page at a time.) 


Press or [F3] to move the cursor to the entry line. 
Type the expression to define the function. 
e The independent variable in function graphing is x. 


e The expression can refer to other variables, including 
matrices, lists, and other functions. 


When you complete the expression, press [ENTER]. 


The function list now shows the new function, which is 
automatically selected for graphing. 


From the Y= Editor: 


1. 
2. 
3. 


4. 


Press © and © to highlight the function. 
Press or [F3] to move the cursor to the entry line. 
Do any of the following. 


* Use © and © to move the cursor within the expression and 
edit it. Refer to “Editing an Expression in the Entry Line” in 
Chapter 2. 

—or— 

e Press once or twice to clear the old expression, and 

then type the new one. 


Press [ENTER]. 


The function list now shows the edited function, which is 
automatically selected for graphing. 
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Defining Functions for Graphing (Continued) 


Clearing a Function 


Note: [Fi] 8 does not erase 
any stat plots (Chapter 9). 


From the Home 
Screen ora 
Program 


Tip: User-defined functions 
can have almost any name. 
However, if you want them 
to appear in the Y= Editor, 
use function names y1(x), 
y2(x), etc. 


From the Y= Editor: 


To erase: Do this: 


A function from Highlight the function and press or [CLEAR]. 
the function list 


A function from Press once or twice (depending on the 


the entry line cursor’s location) and then press [ENTER]. 
All functions Press and then select 8:Clear Functions. 


When prompted for confirmation, press [ENTER]. 


You don’t have to clear a function to prevent it from being graphed. 
As described on page 51, you can select the functions you want to 
graph. 


You can also define and evaluate a function from the Home screen or 
a program. 


e Use the Define and Graph commands. Refer to: 


— “Graphing a Function Defined on the Home Screen” and 
“Graphing a Piecewise Defined Function” in Chapter 15. 


— “Overview of Entering a Function” in Chapter 17. 
e Store an expression directly to a function variable. Refer to: 
“Storing and Recalling Variable Values” in Chapter 2. 


“Creating and Evaluating User-Defined Functions” in 
Chapter 10. 
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Selecting Functions to Graph 


Selecting or Press [+] [Y=] or 2 to display the Y= Editor. 
Deselecting 
Functions A “JY” indicates which functions will be graphed the next time you 


display the Graph screen. 


If PLOT numbers are 
displayed, those stat plots 
are selected. 


FLOTE dé 
Selected — | ~ 
“yl 


2=-yl 
A wee yic) 


meee pdz In this example, Plots 1 
g= and 2 are selected. To 
aoe view them, scroll above 
wae y1=. 
i¢xo=J¢r*2—-x*2> 

HAIN RAD AUTO FUNC 
To select or deselect: Do this: 

Tip: You don't have to A specified function 1. Move the cursor to highlight the function. 
select a function when you 
enter or edit it; it is selected 2. Press [F4]. 
automatically. 

y This procedure selects a deselected function 

or deselects a selected function. 

Tip: To turn off any stat All functions 1. Press to display the All toolbar menu. 


plots, press [F5] 5 or use [F4 
to deselect them. 


2. Select the applicable item. 


From the Home You can also select or deselect functions from the Home screen or a 

Screen ora program. 

Program e Use the FnOn and FnOff commands (available from the Home 
screen’s Other toolbar menu) for functions. Refer to 
Appendix A. 


e Use the PlotsOn and PlotsOff commands for stat plots. Refer to 
Appendix A. 
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Setting the Display Style for a Function 


Displaying or 
Changing a 
Function’s Style 


Tip: To set Line as the style 
for all functions, press [F5] 
and select 4:Reset Styles. 


If You Use Above or 
Below Shading 


From the Home 
Screen ora 
Program 


From the Y= Editor: 
1. Move the cursor to highlight the applicable function. 
2. Press [F6]. 


e Although the Line item is initially 
: highlighted, the function’s current style is 
: Square indicated by a Y mark. 


‘Thick 


e To exit the menu without making a 
change, press [ESC]. 


3. To make a change, select the applicable style. 


Style Description 

Line Connects plotted points with a line. This is the default. 
Dot Displays a dot at each plotted point. 

Square Displays a solid box at each plotted point. 

Thick Connects plotted points with a thick line. 

Animate A round cursor moves along the leading edge of the 


graph but does not leave a path. 


Path A round cursor moves along the leading edge of the 
graph and does leave a path. 

Above Shades the area above the graph. 

Below Shades the area below the graph. 


The TI-92 has four shading patterns, used on a rotating basis. If you 
set one function as shaded, it uses the first pattern. The next shaded 
function uses the second pattern, etc. The fifth shaded function 
reuses the first pattern. 


When shaded areas intersect, 
their patterns overlap. 


You can also set a function’s style from the Home screen or a 
program. Refer to the Style command in Appendix A. 
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Defining the Viewing Window 


Displaying Window 
Variables in the 
Window Editor 


Tip: To turn off tick marks, 
set xscl=0 and/or yscl=0. 


Tip: Small values of xres 
improve the graph’s 
resolution but may reduce 
the graphing speed. 


Changing the 
Values 


Note: If you type an 
expression, it is evaluated 
when you move the cursor 
to a different Window 
variable or leave the 
Window Editor. 


From the Home 
Screen ora 
Program 


Press [+] [WINDOW] or 3 to display the Window Editor. 


T FiF 
sea 
xmin=-1G. 
xMax=10, 
xscl=1, 
ymin=-1G. 
yMax=10, 
yecl=1. 
eres=2, 


Window Variables 
(shown in Window Editor) 


Corresponding Viewing Window 
(shown on Graph screen) 


Variable Description 
xmin, xmax, Boundaries of the viewing window. 
ymin, ymax 
xscl, yscl Distance between tick marks on the x and y axes. 
xres Sets pixel resolution (1 through 10) for function graphs. 
The default is 2. 
e At 1, functions are evaluated and graphed at each 
pixel along the x axis. 
e At 10, functions are evaluated and graphed at every 
10th pixel along the x axis. 
From the Window Editor: 


1. Move the cursor to highlight the value you want to change. 
2. Do any of the following: 


e Type a value or an expression. The old value is erased when 
you begin typing. 

e Press to clear the old value; then type the new one. 

¢ Press © or © to remove the highlighting; then edit the value. 


Values are stored as you type them; you do not need to press [ENTER]. 
simply moves the cursor to the next Window variable. 


You can also store values directly to the Window variables from the 
Home screen or a program. Refer to “Storing and Recalling Variable 
Values” in Chapter 2. 
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Changing the Graph Format 


Displaying Graph From the Y= Editor, Window Editor, or Graph screen, press [Fi] and 
Format Settings select 9:Format. 
* The GRAPH FORMATS dialog 
Tip: You also can press Selita trae pages box shows the current 
[+] F from the Y= Editor, Grid ean settings. 
Window Editor, or Graph ee H 
screen. e To exit without making a 
change, press [ESC]. 
Format Description 
Coordinates Shows cursor coordinates in rectangular (RECT) 
or polar (POLAR) form, or hides (OFF) the 
coordinates. 
Graph Order Graphs functions one at a time (SEQ) or all at the 
same time (SIMUL). 
Tip: To turn off tick marks, Grid Shows (ON) or hides (OFF) grid points that 
define the viewing window correspond to the tick marks on the axes. 


so that xscl and/or yscl = 0. 
Axes Shows (ON) or hides (OFF) the x and y axes. 


Leading Cursor Shows (ON) or hides (OFF) a reference cursor 
that tracks the functions as they are graphed. 


Labels Shows (ON) or hides (OFF) labels for the x and y 
axes. 


Changing Settings From the GRAPH FORMATS dialog box: 
1. Move the cursor to highlight the format setting. 
2. Press © to display a menu of valid settings for that format. 


3. Select a setting. Either: 


Tip: To cancel a menu or e Move the cursor to highlight the setting, and then press [ENTER]. 
exit the dialog box without —or— 
paving any changes; Use e Press the number for that setting. 


instead of [ENTER]. 
4. After changing all applicable format settings, press to save 
your changes and close the GRAPH FORMATS dialog box. 
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Graphing the Selected Functions 


Displaying the 
Graph Screen 


Note: If you select an 
Zoom operation from the 
Y= Editor or Window Editor, 
the TI-92 automatically 
displays the Graph screen. 


Interrupting 
Graphing 


If You Need to 
Change the Viewing 
Window 


Smart Graph 


Press [+] [GRAPH] or 4. The TI-92 automatically graphs the 
selected functions. 


Pee eeon|trace|ReGraph|sthlorauly A] | 


| 


BUSY indicator shows while 

. SENON graphing is in progress. 

While graphing is in progress: 

* To pause graphing temporarily, press [ENTER]. (The PAUSE 
indicator replaces BUSY.) To resume, press again. 


e To cancel graphing, press (ON). To start graphing again from the 
beginning, press [F4] (ReGraph). 


Depending on various settings, a function may be graphed such that 
it is too small, too large, or offset too far to one side of the screen. To 
correct this: 


e Redefine the viewing window with different boundaries 
(page 53). 


e Use a Zoom operation (page 59). 


When you display the Graph screen, the Smart Graph feature displays 
the previous window contents immediately, provided nothing has 
changed that requires regraphing. 


Smart Graph updates the window and regraphs only if you have: 
e Changed a mode setting that affects graphing, a function’s 
graphing attribute, a Window variable, or a graph format. 


e Selected or deselected a function or stat plot. (If you only select a 
new function, Smart Graph adds that function to the Graph screen.) 


e Changed the definition of a selected function or the value of a 
variable in a selected function. 


e Cleared a drawn object (Chapter 15). 
e Changed a stat plot definition (Chapter 9). 
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Displaying Coordinates with the Free-Moving Cursor 


Free-Moving Cursor 


Tip: If your screen does not 
show coordinates, set the 
graph format ([¢] F) so that 
Coordinates = RECT or 
POLAR. 


Tip: To hide the cursor and 
its coordinates temporarily, 
press [CLEAR], [ESC], or [ENTER]. 
The next time you move the 
cursor, it moves from its last 
position. 


When you first display the Graph screen, no cursor is visible. To 
display the cursor, press the cursor pad. The cursor moves from the 
center of the screen, and its coordinates are displayed. 


\W y (x)=x2 


The “c” indicates these are cursor 
/ coordinates. The values are stored in 


the xc and yc system variables. 


wet. 252101 yet, 588255 
Rectangular coordinates use xc and 
yc. Polar coordinates use rc and 6c. 
To move the free-moving cursor: Press: 
To an adjoining pixel The cursor pad for any 
direction. 
In increments of 10 pixels and then the cursor pad. 


When you move the cursor to a pixel that appears to be “on” the 
function, it may be near the function but not on it. 


] 


ra [Zoom [trace lRedtaph hhith braul é | 


uci g. FOS8S 
FUNE 


mote, 18457 
MAIN FAD AUTO 


Cursor coordinates are for 
the center of the pixel, not ———— 
the function. 


To increase the accuracy: 


e Use the Trace tool described on the next page to display 
coordinates that are on the function. 


e Use a Zoom operation to zoom in on a portion of the graph. 
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Tracing a Function 


Beginning a Trace 


Note: If any stat plots are 
graphed (Chapter 9), the 
trace cursor appears on the 
lowest-numbered stat plot. 


Moving along a 
Function 


Note: If you enter an x 
value, it must be between 
xmin and xmax. 


Tip: If your screen does not 
show coordinates, set the 
graph format ([¢] F) so that 
Coordinates = RECT or 
POLAR. 


Tip: Use QuickCenter, 

described on the next page, 
to trace a function that goes 
above or below the window. 


From the Graph screen, press [F3]. 


The trace cursor appears on the function, at the middle x value on 
the screen. The cursor’s coordinates are displayed at the bottom of 
the screen. 


If multiple functions are graphed, the trace cursor appears on the 
lowest-numbered function selected in the Y= Editor. The function 
number is shown in the upper right part of the screen. 


To move the trace cursor: Do this: 

To the previous or next plotted point Press © or ©. 

Approximately 5 plotted points Press © or O. 

Gt may be more or less than 5, 

depending on the xres Window variable) 

To a specified x value on the function Type the x value and 
press [ENTER]. 


The trace cursor moves only from plotted point to plotted point 
along the function, not from pixel to pixel. 


Function number being traced. 
For example: y1(x). 


anA [reaceRetraph|tath|Drcu|© a | | 
1 


xciz. i004 
I RAD AUTO 


Trace coordinates are 
those of the function, not 
the pixel. 


Each displayed y value is calculated from the x value; that is, y=yn(x). 
If the function is undefined at an x value, the y value is blank. 


You can continue to trace a function that goes above or below the 
viewing window. You cannot see the cursor as it moves in that 
“off the screen” area, but the displayed coordinate values show its 
correct coordinates. 
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Tracing a Function (Continued) 


Moving from 
Function to 
Function 


Automatic Panning 


Note: Automatic panning 
does not work if stat plots 
are displayed or if a function 
uses a shaded display style. 


Using QuickCenter 


Tip: You can use 
QuickCenter at any time 
during a trace, even when 
the cursor is still on the 
screen. 


Canceling Trace 


Press © or © to move to the previous or next selected function at 
the same x value. The new function number is shown on the screen. 


The “previous or next” function is based on the order of the selected 
functions in the Y= Editor, not the appearance of the functions as 
graphed on the screen. 


If you trace a function off the left or right edge of the screen, the 
viewing window automatically pans to the left or right. There is a 
slight pause while the new portion of the graph is drawn. 


xcii. yor -4,19536 wet ig. 1681 


uc: -3.68123 


Before automatic pan After automatic pan 


After an automatic pan, the cursor continues tracing. 


If you trace a function off the top or bottom of the viewing window, 
you can press [ENTER] to center the viewing window on the cursor 
location. 


r r r 
1 
xcid., 28571 yc: ig., 3673 


Before using QuickCenter 


After using QuickCenter 


After QuickCenter, the cursor stops tracing. If you want to continue 
tracing, press [F3]. 


To cancel a trace at any time, press [ESC]. 


A trace is also canceled when you display another application screen 
such as the Y= Editor. When you return to the Graph screen and 
press [F3] to begin tracing: 


e If Smart Graph regraphed the screen, the cursor appears at the 
middle x value. 


¢ If Smart Graph does not regraph the screen, the cursor appears at 
its previous location (before you displayed the other application). 
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Using Zooms to Explore a Graph 


Overview of the 
Zoom Menu 


Note: If you select a Zoom 
tool from the Y=Editor or 
Window Editor, the TI-92 
automatically displays the 
Graph screen. 


Note: Ax and Ay are the 
distances from the center of 
one pixel to the center of an 
adjoining pixel. 


Press from the Y= Editor, Window Editor, or Graph screen. 


PZoomTrig 
#Zooml nt 
t2oomData 
'2o0mF it 
Menmary 

PSetPactors. ws 


Zoom Tool 


ZoomBox 


Zoomin, 
ZoomOut 


ZoomDec 


ZoomSar 


ZoomStd 


ZoomTrig 


ZoomInt 


ZoomData 


ZoomFit 


Memory 


SetFactors 


Procedures for using ZoomBox, 
Zoomin, ZoomOut, ZoomStd, Memory, 
and SetFactors are given later in this 
section. 


For more information about the 
other items, refer to Appendix A. 


Description 
Lets you draw a box and zoom in on that box. 


Let you select a point and zoom in or out by an 
amount defined by SetFactors. 


Sets Ax and Ay to .1, and centers the origin. 


Adjusts Window variables so that a square or circle is 
shown in correct proportion (instead of a rectangle 
or ellipse). 


Sets Window variables to their default values. 


xmin = ~10 ymin = ~10 xres = 2 
xmax = 10 ymax = 10 
xscl = 1 yscl = 1 


Sets Window variables to preset values that are often 
appropriate for graphing trig functions. Centers the 
origin and sets: 


Ax = 1/24 (.130899... radians ymin = ~4 
or 7.5 degrees) ymax = 4 
xscl = 1/2 (1.570796... radians yscl = 0.5 


or 90 degrees) 
Lets you select a new center point, and then sets Ax 
and Ay to 1 and sets xscl and yscl to 10. 
Adjusts Window variables so that all selected stat 
plots are in view. Refer to Chapter 9. 
Adjusts the viewing window to display the full range 
of dependent variable values for the selected 
functions. In function graphing, this maintains the 
current xmin and xmax and adjusts ymin and ymax. 
Lets you store and recall Window variable settings so 
that you can recreate a custom viewing window. 


Lets you set Zoom factors for Zoomin and ZoomOut. 
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Using Zooms to Explore a Graph (Continued) 


Zooming In with a 
Zoom Box 


Tip: To move the cursor in 
larger increments, use 


QO, Q, ete. 


Tip: You can cancel 
ZoomBox by pressing 
before you press [ENTER]. 


Zooming In and Out 
on a Point 


. Move the cursor to the and C 


. From the Zoom menu, select 1:ZoomBox. 


The screen prompts for 1st Corner? 


. Move the cursor to any corner of the box you want to define, and 


then press [ENTER]. 


y1(x)=2+sin(x) 
The cursor changes to a small K 
square, and the screen 
prompts for 2nd Corner? 


orner? 
xci -555235 uci 2.545072 


opposite corner of the zoom 
box. 


As you move the cursor, the 
box stretches. 


nner? 
xetd, 0568 uct -3.33333 


. When you have outlined the 


area you want to zoom in on, 


press (ENTER). 


The Graph screen shows the 
zoomed area. 


. From the [F2] Zoom menu, 


select 2:ZoomIn or 3:ZoomOut. 


A cursor appears, and the 
screen prompts for New 
Center? 


uct. Fadi 


. Move the cursor to the point 


where you want to zoom in or 
out, and then press [ENTER]. 


The TI-92 adjusts the Window 
variables by the Zoom factors 
defined in SetFactors. 


$ 


-xer 1.51261 uct. Fads 


e Fora Zoomin, the x variables are divided by xFact, and the 
y variables are divided by yFact. 


etc. 


new xmin xmn 
£ ~ xFact ’ 


e For aZoomOut, the x variables are multiplied by xFact, and the 
y variables are multiplied by yFact. 


new xmin = xmin * xFact , etc. 
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Changing Zoom 
Factors 


Tip: To exit without saving 
any changes, press [ESC]. 


Saving or Recalling 
a Viewing Window 


Note: You can store only 
one set of Window variable 
values at a time. Storing a 
new set overwrites the old 
set. 


Restoring the 
Standard Viewing 
Window 


The Zoom factors define the magnification and reduction used by 
Zoomin and ZoomOut. 


1. 


From the Zoom menu, select C:SetFactors to display the ZOOM 
FACTORS dialog box. 


Zoom factors must be > 1, but 


xFact! they do not have to be integers. 
: noi 
„Fact: 4 The default setting is 4. 


zFact: 
Enter=0K ESC=CANCEL 


. Use © and © to highlight the value you want to change. Then: 


e Type the new value. The old value is cleared automatically 
when you begin typing. 

¢ Press © or Q to remove the highlighting, and then edit the 
old value. 


Press [ENTER] (after typing in an input box, you must press [ENTER 
twice) to save any changes and exit the dialog box. 


After using various Zoom tools, you may want to return to a previous 
viewing window or save the current one. 


1. From the Zoom menu, select Lee elliot 
B:Memory to display its 
submenu. 

Select the applicable item. 

Select: To: 

1:ZoomPrev Return to the viewing window displayed before 
the previous zoom. 

2:ZoomSto Save the current viewing window. (The current 
Window variable values are stored to the system 
variables zxmin, zxmax, etc.) 

3:ZoomRecl Recall the viewing window last stored with 


ZoomSto. 


You can restore the Window variables to their default values at any 
time. 


From the Zoom menu, select 6:ZoomStd. 
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Using Math Tools to Analyze Functions 


Overview of the 
Math Menu 


Note: For Math results, 
cursor coordinates are 
stored in system variables 
xc and yc (rc and 6c if you 
use polar coordinates). 
Derivatives, integrals, 
distances, etc., are stored in 
the system variable 
sysMath. 


Press from the Graph screen. 


Maxi Mum 


Intersection 


Derivatives 


ttf ¢xids 
tInflection 
‘Distance 


Math Tool 
Value 


Zero, 
Minimum, 
Maximum 


Intersection 
Derivatives 


Jf(x)dx 


Inflection 


Distance 


Tangent 


Arc 


Shade 
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On the Derivatives submenu, 
only dy/dx is available for 
function graphing. The other 


derivatives are available for other 


1: duds f A 
2r aardt graphing modes (parametric, 
Sidze-dt polar, etc.). 
qi dred 

Description 


Evaluates a selected y(x) function at a specified x 
value. 


Finds a zero (x-intercept), minimum, or maximum 
point within an interval. 


Finds the intersection of two functions. 
Finds the derivative (slope) at a point. 


Finds the approximate numerical integral over an 
interval. 


Finds the inflection point of a curve, where its 
second derivative changes sign (where the curve 
changes concavity). 


Draws and measures a line between two points on 
the same function or on two different functions. 


Draws a tangent line at a point and displays its 
equation. 


Finds the arc length between two points along a 
curve. 


Depends on the number of functions graphed. 


e Ifonly one function is graphed, this shades the 
function’s area above or below the x axis. 


¢ Iftwo or more functions are graphed, this shades 
the area between any two functions within an 
interval. 


Finding y(x) ata 
Specified Point 


Tip: You can also display 
function coordinates by 
tracing the function ((F3]) 
typing an x value, and 
pressing (ENTER). 


Finding a Zero, 
Minimum, or 
Maximum within an 
Interval 


Tip: Typing x values is a 
quick way to set bounds. 


Finding the 
Intersection of Two 
Functions within an 
Interval 


. Press [ENTER]. 


. Set the upper bound, and 


. Set the upper bound, and 


. From the Graph screen, press and select 1:Value. 


. Type the x value, which must be a real value between xmin and 


xmax. The value can be an expression. 


7 y1(x)=1.25x*cos(x) 


The cursor moves to that 

x value on the first function 
selected in the Y= Editor, and 
its coordinates are displayed. 


mora, yor -3. 71d? 


. Press @ or © to move the cursor between functions at the 


entered x value. The corresponding y value is displayed. 


Note: If you press © or Q, the free-moving cursor appears. You 
may not be able to move it back to the entered x value. 


. From the Graph screen, press and select 2:Zero, 3:Minimum, or 


4:Maximum. 


. As necessary, use @ and © to select the applicable function. 


. Set the lower bound for x. Either use © and © to move the 


cursor to the lower bound or type its x value. 


. Press [ENTER]. A> at the top of the screen marks the lower bound. 


press (ENTER). 


The cursor moves to the 
solution, and its coordinates 
are displayed. zerg 71239 


. From the Graph screen, press and select 5:Intersection. 


. Select the first function, using @ or © as necessary, and press 


ENTER]. The cursor moves to the next graphed function. 


. Select the second function, and press [ENTER]. 
. Set the lower bound for x. Either use © and © to move the 


cursor to the lower bound or type its x value. 


. Press [ENTER]. A> at the top of the screen marks the lower bound. 


y2(x)=2x-7 EN 
press [ENTER]. 


The cursor moves to the 
intersection, and its 
coordinates are displayed. 


Intersection 
moiZ, Jarod 


yot -2.20492 
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Using Math Tools to Analyze Functions (Continued) 


Finding the 


Derivative (Slope) at 


a Point 


Finding the 
Numerical Integral 
over an Interval 


Tip: Typing x values is a 
quick way to set the limits. 


Tip: To erase the shaded 


area, press 


Finding an Inflection 


Point within an 


Interval 


. Set the derivative point. 


. Press [ENTER]. 


F4) (ReGraph). 


. From the Graph screen, press and select 6:Derivatives. Then 


select 1:dy/dx from the submenu. 


. As necessary, use @ and © to select the applicable function. 


Either move the cursor to the 
point or type its x value. 


dydx=—-2. 92549 


The derivative at that point is 
displayed. 


. From the Graph screen, press and select 7:ff(x)dx. 
. As necessary, use @ and © to select the applicable function. 


. Set the lower limit for x. Either use © and © to move the cursor 


to the lower limit or type its x value. 


. Press [ENTER]. A> at the top of the screen marks the lower limit. 


. Set the upper limit, and press 


ENTER}. 


The interval is shaded, and its 
approximate numerical 
integral is displayed. TCxdee15. 6827 


. From the Graph screen, press and select 8:Inflection. 
. As necessary, use Q) and © to select the applicable function. 


. Set the lower bound for x. Either use © and ©) to move the 


cursor to the lower bound or type its x value. 


. Press [ENTER]. A> at the top of the screen marks the lower bound. 


. Set the upper bound, and 
press [ENTER]. 
The cursor moves to the 
inflection point (if any) within 
the interval, and its parghi yc: 2. 32664 


coordinates are displayed. 
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Finding the 
Distance between 
Two Points 


Drawing a Tangent 
Line 


Tip: To erase a drawn 
tangent line, press 
(ReGraph). 


Finding an Arc 
Length 


nS 


p= 


From the Graph screen, press and select 9:Distance. 


As necessary, use G) and © to select the function for the first 
point. 


Set the first point. Either use © or Q to move the cursor to the 


point or type its x value. 
Press [ENTER]. A + marks the point. 


If the second point is on a different function, use @ and © to 
select the function. 


Set the second point. (If you use the cursor to set the point, a line 


is drawn as you move the cursor.) 


Press [ENTER]. 


The distance between the two 


points is displayed, along with 
the connecting line. 


Distance=10,6325 


From the Graph screen, press and select A:Tangent. 
As necessary, use Q) and © to select the applicable function. 


Set the tangent point. Either 
move the cursor to the point 
or type its x value. 


Press [ENTER]. 


The tangent line is drawn, 
and its equation is 
displayed. 


4=-2. 89768x+4. 75991 


. From the Graph screen, press and select B:Arc. 


As necessary, use G) and © to select the applicable function. 


Set the first point of the arc. Either use © or Q to move the 
cursor or type the x value. 


Press [ENTER]. A + marks the first point. 


Set the second point, and 

press [ENTER]. 

A + marks the second point, 

and the arc length is 

displayed. Airce1226513 
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Using Math Tools to Analyze Functions (Continued) 


Shading the Area 
between a Function 
and the X Axis 


Note: If you do not press © 
or ©, or type an x value 
when setting the lower and 
upper bound, xmin and 
xmax will be used as the 
lower and upper bound, 
respectively. 


Tip: To erase the shaded 
area, press [F4] (ReGraph). 


Shading the Area 
between Two 
Functions within an 
Interval 


Note: If you do not press © 
or ©, or type an x value 
when setting the lower and 
upper bound, xmin and 
xmax will be used as the 
lower and upper bound, 
respectively. 


Tip: To erase the shaded 
area, press [F4] (ReGraph). 


You must have only one function graphed. If you graph two or more 
functions, the Shade tool shades the area between two functions. 


1. From the Graph screen, press and select C:Shade. The screen 
prompts for Above X axis? 


2. Select one of the following. To shade the function’s area: 
e Above the x axis, press [ENTER]. 
e Below the x axis, press N. 


3. Set the lower bound for x. Either use © and ©) to move the 
cursor to the lower bound or type its x value. 


4. Press [ENTER]. A> at the top of the screen marks the lower bound. 


5. Set the upper bound, and 
press [ENTER]. 


The bounded area is shaded. 


You must have at least two functions graphed. If you graph only one 
function, the Shade tool shades the area between the function and 
the x axis. 


1. From the Graph screen, press and select C:Shade. The screen 
prompts for Above? 


2. As necessary, use Q) or © to select a function. (Shading will be 
above this function.) 


3. Press [ENTER]. The cursor moves to the next graphed function, and 
the screen prompts for Below? 


4. As necessary, use © or © to select another function. (Shading 
will be below this function.) 


5. Press [ENTER]. 


6. Set the lower bound for x. Either use © and ©) to move the 
cursor to the lower bound or type its x value. 


7. Press [ENTER]. A> at the top of the screen marks the lower bound. 


8. Set the upper bound, and font 
press [ENTER]. 
The bounded area is shaded. 
3 Above 
function 
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Tables 


Note: Tables are not 
available in 3D Graph mode. 


Preview Of Tables oii. cecceycecscseccvinseveceegesecaevietetheves Ei A EKE 68 
Overview of Steps in Generating a Table... cece eeeceseeeseeeeeeeeeneeeeees 69 
Setting Up the Table Parameters .............ccecceeccessceceeeeeeseceeeeeeeaeeeeeeeeeees 70 
Displaying an Automatic Table ........... ec ceceeseeccesceeseeeceeeeeeseeeeeeeeeaeenees 72 


Building a Manual (Ask) Table 


Previously, in Chapter 3: Basic Function Graphing, you learned 
how to define and graph a function. 


By using a table, you can display a defined function in a tabular 
form. 


Y= Editor shows an 
algebraic representation. 


For y_ FEF Fr 
All|Stylejir:s onn 


y1 GO=K" a2 


MAIN RAD AUTO 


(Fi Fz = 
r Pial Setup fits bE 


RAD AUTO FUNC 


Table screen shows a Graph screen shows a 
numeric representation. graphic representation. 


The table lists a series of values for the independent variable and 
shows the corresponding value of the dependent variable. 


Independent variable 


Dependent variable 
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Preview of Tables 


Steps Keystrokes Display 
1. Display the MODE dialog box. For the 
Graph mode, select FUNCTION. Q1 Graph FUNCT LN 
ENTER ma lay Digits.... ČA 


ngle . 
Exponential Format 
Complex For "umn 


2. Display and clear the Y= Editor. J [=] m als kie iee 
Then define y1(x) = x? — 2x. F8 EEP 
XP) 3E)2x wee 
vic x 2 = AS ERX FUNC 


3. Set the table parameters to: (+) [Toiset] 
tblStart = -10 E) 10 
Atbl = 1 Q1 Graph <-> Table!  0FF+ 
Independent: AUTO + 
Graph < - > Table = OFF QQ1 CESCECANEED 
Independent = AUTO Qo1 
4. Display the Table screen. (+) [raBLe] PPO an 


5. Scroll through the table. Notice that © and® 


y1 changes sign at x = ~1, 1, and 2. as necessary 
To scroll one page at a time, use © and 
2nd) © 

6. Zoom in on the sign change between 
x= 72 and x = ~1 by changing the ©) 2 
table parameters to: ©Q.1 
tolStart = ~2 ENTER] [ENTER 
Atbl = .1 


MAIN RAD AUTO FUNC 
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Overview of Steps in Generating a Table 


Generating a Table 


Note: Tables are not 
available in 3D Graph mode. 


Tip: For information on 
defining and selecting 
functions with the Y= Editor, 
refer to Chapter 3. 


Tip: You can specify: 
e An automatic table 
— Based on initial values. 
— That matches a graph. 
e A manual (ask) table. 


Exploring the Table 


Set Graph mode and, 
if necessary, 
Angle mode ((MODE]). 


Define functions on 
Y= Editor ([¢] [y-]). 


Select ((F4]) which 
defined functions to 
display in the table. 


Set up the initial 
table parameters 
(CJ [Thiset] ). 


Display the table 
(CJ [TABLE] ). 


From the Table screen, you can: 


FUNCT TOMES 
Lh > 


Vector Format 
+ Pretty Print 


Enter=SAVE 


yi GO=K doe 


MAIN RAD AUTO 


atbl: L ] 
Graph -> Table: OFF + 
Independent: AUTO + 


Enter=SALE 


ESC=CANCEL 


(Fi Fe Fi 
En Setupj isi ij 


x=_i10. 


MAIN RAD AUTO FUNC 


e Scroll through the table to see values on other pages. 


e Highlight a cell to see its full value. 


¢ Change the table’s setup parameters. By changing the starting or 


incremental value used for the independent variable, you can 


zoom in or out on the table to see different levels of detail. 


e Change the cell width. 


e Edit selected functions. 


e Build or edit a manual table to show only specified values of the 


independent variable. 
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Setting Up the Table Parameters 


Displaying the To display the TABLE SETUP dialog box, press [+] [TbiSet] . From the 
TABLE SETUP Table screen, you can also press [F2]. 
Dialog Box 


tbhlStart: BR 
ath]: 


Graph <-> Table: OFF + 
Independent: AUTO + 


Enter=SAUE ESC=CAHCEL 


Setup Parameter Description 


Note: The table initially tblStart If Independent = AUTO and Graph < -> Table = OFF, 
starts at tblStart, but you- this specifies the starting value for the independent 
can use Ô to scroll to prior variable 
values. í 

Atbl If Independent = AUTO and Graph < -> Table = OFF, 


this specifies the incremental value for the 
independent variable. Atbl can be positive or 
negative, but not zero. 


Graph <-> Table If Independent = AUTO: 


OFF — The table is based on the values you enter 
for tblStart and Atbl. 


ON — The table is based on the same independent 
variable values that are used to graph the functions 
on the Graph screen. These values depend on the 
Window variables set in the Window Editor 
(Chapter 3) and the split screen size (Chapter 5). 


Independent AUTO —The TI-92 automatically generates a series 
of values for the independent variable based on 
tblStart, Atbl, and Graph < - > Table. 


ASK — Lets you build a table manually by entering 
specific values for the independent variable. 
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Which Setup 
Parameters to Use 


Changing the 
Setup Parameters 


Tip: To cancel a menu or 
exit the dialog box without 
saving any changes, press 
instead of [ENTER]. 


From the Home 
Screen ora 
Program 


To generate: tbIStart Atbl Graph<->Table Independent 
An automatic table 
¢ Based on value value OFF AUTO 
initial values 
¢ That matches — — ON AUTO 
Graph screen 
A manual table — — — ASK 


“—” means that any value entered for this parameter is ignored for 
the indicated type of table. 


In SEQUENCE graphing mode (Chapter 13), use integers for tblStart 
and Atbl. 


From the TABLE SETUP dialog box: 
1. Use © and © to highlight the value or setting to change. 


2. Specify the new value or setting. 


To change: Do this: 

tolStart Type the new value. The existing value is 
or erased when you start to type. 

Atbl — or — 


Press © or © to remove the highlighting. 
Then edit the existing value. 


Graph < - > Table Press © or ©) to display a menu of valid 
or settings. Then either: 


Independent * Move the cursor to highlight the 


setting and press [ENTER]. 
e Press the number for that setting. 


3. After changing all applicable values or settings, press to 
save your changes and close the dialog box. 


You can set up a table’s parameters from the Home screen or a 
program. You can: 


e Store values directly to the system variables tblStart and Atbl. Refer 
to “Storing and Recalling Variable Values” in Chapter 2. 


e Set Graph < - > Table and Independent by using the setTable 
function. Refer to Appendix A. 


Chapter 4: Tables 71 


Displaying an Automatic Table 


Before You Begin 


Displaying the 
Table Screen 


Tip: You can scroll back 
from the starting value by 
pressing © or [2nd] ©. 
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Define and select the applicable functions on the Y= Editor ((¢] [Y=]). 
This example uses y1(x) = x3 - x/3. 


Then enter the initial table 


parameters ([¢] [Tbiset] ). eer OT 


Graph <-> Table: OFF + 
Independent: AUTO + 


Enter=SAUE ESC=CAHCEL 


To display the Table screen, press [¢] [TABLE] or 5. 


The cursor initially highlights the cell that contains the starting value 
of the independent variable. You can move the cursor to any cell that 
contains a value. 


values of the functions selected in 
the Y= Editor. 


the independent variable. 


First column shows values of E p Other columns show corresponding 


Header row shows names of — 
independent variable (x) and 
selected functions (y1). 


Entry line shows full value e1tx3=.666666666066667 


of highlighted cell. MAIN RAD AUTO FUNC 


To move the cursor: Press: 
One cell at a time OQ, ©, OC, or © 


One page at a time and then Q, ©, OQ, or © 


The header row and the first column are fixed so that they cannot 
scroll off the screen. 


e When you scroll down or up, the variable and function names are 
always visible across the top of the screen. 


e When you scroll right or left, the values of the independent 
variable are always visible along the left side of the screen. 


Changing the 
Cell Width 


Note: By default, the cell 
width is 6. 


How Numbers Are 
Displayed in a Cell 


Note: If a function is 
undefined at a particular 
value, undef is displayed in 
the cell. 


Tip: Use [MODE] to set the 
display modes. 


Tip: To see a number in full 
precision, highlight the cell 
and look at the entry line. 


If You Are Using 
Complex Numbers 


Cell width determines the maximum number of digits and symbols 
(decimal point, minus sign, and “E” for scientific notation) that can 
be displayed in a cell. All cells in the table have the same width. 


To change the cell width from the 
Table screen: 


1. Press [+] F or [Fi] 9. 


2. Press © or © to display a menu 
of valid widths (3 — 12). 


FORMATS 


Cell Width 6+ 


Enter=SAWEo CESC=CAHCEL 


3. Move the cursor to highlight a number and press [ENTER]. (For 
single-digit numbers, you can type the number and press [ENTER].) 


4. Press to close the dialog box and update the table. 


Whenever possible, a number is shown according to the currently 
selected display modes (Display Digits, Exponential Format, etc.). The 
number may be rounded as necessary. However: 


¢ Ifanumber’s magnitude is too large for the current cell width, the 
number is rounded and shown in scientific notation. 


¢ Ifthe cell width is too narrow even for scientific notation, “...” is 
shown. 


By default, Display Digits = FLOAT 6. With this mode setting, a number 
is shown with up to six digits, even if the cell is wide enough to show 
more. Other settings similarly affect a displayed number. 


If cell width is: 


Full Precision 3 6 9 12 
1.2345678901 1.2 1.2346 1.23457 1.23457 
~123456.78 “1.265 =~ 123457. ~123457. 
.000005 5.76 — .000005 .000005 
1.2345678E19 1.219 1.234619 1.23457e19 
~1.23456789012e -200 “1.26-200 1.2346 -200 


Note: Depending on display mode settings, some values are 
not shown in full precision even when the cell is wide enough. 


A cell shows as much as possible of a complex number (according to 
the current display modes) and then shows “...” at the end of the 
displayed portion. 


When you highlight a cell containing a complex number, the entry 
line shows the real and imaginary parts with a maximum of four 
digits each (FLOAT 4). 
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Displaying an Automatic Table (Continued) 


Editing a Selected 
Function 


Tip: You can use this 
feature to view a function 
without leaving the table. 


Tip: To cancel any changes 
and return the cursor to the 
table, press instead of 
[ENTER]. 


If You Want to 
Change the Setup 
Parameters 
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From a table, you can change a selected function without having to 
use the Y= Editor. 


1. Move the cursor to any cell in the column for that function. The 
table’s header row shows the function names (y1, etc.). 


2. Press to move the cursor to the entry line, where the function 
is displayed and highlighted. 


3. Make any changes, as necessary. 


e Type the new function. The old function is erased when you 
begin typing. 
—or— 

e Press to clear the old function. Then type the new one. 
—or— 

¢ Press © or © to remove the highlighting. Then edit the 
function. 


4. Press to save the edited function and update the table. The 
edited function is also saved in the Y= Editor. 


After generating an automatic table, you can change its setup 
parameters as necessary. 


Press [F2] or [+] [TbiSet] to display the TABLE SETUP dialog box. Then 
make your changes as described on pages 70 and 71. 


Building a Manual (Ask) Table 


Displaying the 
Table Screen 


Entering or Editing 
an Independent 
Variable Value 


Tip: To enter a new value in 
a cell, you do not need to 
press [F3]. Simply begin 
typing. 


Note: /n this example, you 
can move the cursor to 
column 2, but you can enter 
values in column 1 only. 


To display the Table screen, press [¢] [TABLE] or 5. 


If you set Independent = ASK (with [+] [Thiset] ) before displaying a table 
for the first time, a blank table is displayed. The cursor highlights the 
first cell in the independent variable column. 


Header row shows names of 
independent variable (x) and ~n~ E 


selected functions al: 
Enter a value here. 


eM lsctuelcerifhesserbel Rolins Roul | 
e—a po 


If you first display an automatic table and then change it to 
Independent = ASK, the table continues to show the same values. 
However, you can no longer see additional values by scrolling up or 


down off the screen. 


You can enter a value in column 1 (independent variable) only. 


1. Move the cursor to highlight the cell you want to enter or edit. 


e Ifyou start with a blank table, you can enter a value in 
consecutive cells only (row 1, row 2, etc.). You cannot skip 


cells (row1, row3). 


e Ifacellin column 1 contains a value, you can edit that value. 


2. Press to move the cursor to the entry line. 


3. Type a new value or expression, or edit the existing value. 


4. Press to move the value to the table and update the 


corresponding function val 


ues. 


The cursor returns to the entered cell. You can use Q to move to the 


next row. 


Enter values in any 
numerical order. 


Enter a new value here. 


Shows full value of 
highlighted cell. 


1¢x3=10640.666666667 
HAIN FAD AUTO FUNC 
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Building a Manual (Ask) Table (Continued) 


Entering a List in 1. Move the cursor to highlight any cell in the independent variable 
the Independent column. 
Variable Column 2. Press to move the cursor to the entry line. 

3. Type aseries of values, enclosed in braces { } and separated by 


Note: If the independent 
variable column contains 
existing values, they are 
shown as a list (which you 
can edit). 


commas. For example: 


x={1,1.5,1.75,2} 


You can also enter a list variable or an expression that evaluates 
to a list. 


4. Press to move the values into the independent variable 
column. The table is updated to show the corresponding function 
values. 


Adding, Deleting, To: 
or Clearing 


Do this: 


Highlight a cell in the specified row and 
press [F6]. The new row is undefined 
(undef) until you enter a value for the 
independent variable. 


Insert a new row 
above a specified row 


Highlight a cell in the row and press [F5]. 
If you highlight a cell in the independent 
variable column, you can also press [+]. 


Press [F1] 8. When prompted for 
confirmation, press [ENTER]. 


Delete a row 


Clear the entire table 
(but not the selected 
Y= functions) 


Cell Width and 
Display Formats 


Several factors affect how numbers are displayed in a table. Refer to 
“Changing the Cell Width” and “How Numbers Are Displayed in a 
Cell” on page 73. 


System variable tblInput contains a list of all independent variable 
values entered in the table, even those not currently displayed. 
tblInput is also used for an automatic table, but it contains only the 
independent variable values that are currently displayed. 


From the Home 
Screen ora 
Program 


Before displaying a table, you can store a list of values directly to the 
tblInput system variable. 
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Split Screens 


Preview of Split Screens ......... ec ceeeseeeeceseeeseeeeeeseeeceeseeeaeeeeeeeeeeaeeeeeereeaees 78 
Setting and Exiting the Split Screen Mode ...0..... ec eeceeeeeceeeeeeeeeeeeeeees 79 
Selecting the Active Application 0.0.0... ec eceeceesececeeseeeeeceeeeeeeaeeeneeaeeees 81 


On the TI-92, you can split the screen to show two applications at 
the same time. 


= 5%¥x*3-2¥xtb 
KAD AUTO FUNE 


For example, it may be helpful to show both the Y= Editor and 
the Graph screen so that you can see the list of functions and how 
they are graphed. 
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Preview of Split Screens 


Steps 


1. Display the MODE dialog box. 
For Graph, select FUNCTION. 
For Split Screen, select LEFT-RIGHT. 
For Split 1 App, select Y= Editor. 
For Split 2 App, select Graph. 


2. Clear the Y= Editor and turn off any 
stat data plots. Then define 
y1(x) = .1x8-2x+6. 
A thick border around the Y= Editor 


indicates it is active. When active, its entry 
line goes all the way across the display. 


3. Select the ZoomStd viewing window, 
which switches to the Graph screen 
and graphs the function. 


The thick border is now around the Graph 
screen. 


4. Switch to the Y= Editor. Then 
edit y1(x) to change .1x° to .5x°. 


[EE] is the second function of [APPS]. 
The thick border is around the Y= Editor. 


5. Switch to the Graph screen, which 
regraphs the edited function. 


The thick border is around the Graph 
screen. 


6. Switch to the Y= Editor. Then open 
the Window Editor in its place. 


7. Open the Home screen. Then exit to a 


full-sized Home screen. 
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Keystrokes 


MODE 


Q02 
© O 4 [ENTER] 


[F1] 8 [ENTER] 
5 

[ENTER] 

. 1X030 2X 
[+] 6 [ENTER] 


F3 6 


2nd) [EE] 
© [ENTER] 
OOOH 
5 [ENTER] 


2nd) [E] 


2nd) [E] 
Ce] [window] 


2nd) [aut] 
(2nd) foui] 


Display 


LEFT-RIGHT + 
Y= Editor 
Graph+ 


pee 
AUTO> 
ESC=CAHCEL 


T Fer (Fs {Fa YFSF For P 
TES ZoomiEdit| 7 jAll|[StyleFaes... 


(Fim Fer | Fz Fu FEF | Far F7 
+ —|Zo00nm|Trace|FeGraph|Math|Orsau| + 


aFLOTE 


Setting and Exiting the Split Screen Mode 


Setting the Split 
Screen Mode 


Setting the Initial 
Applications 


Note: In two-graph mode, 
described in Chapter 15, the 
same application can be in 
both parts of a split screen. 


1. Press to display the MODE dialog box. 


2. Because the modes related to split screens are listed on the 
second page of the MODE dialog box, either: 


e Use Q to scroll down. 
e Press [F2] to display Page 2. 


3. Set the Split Screen mode to either of the following settings. For 
the procedure used to change a mode setting, refer to Chapter 2. 


Split Screen Settings 
TOP-BOTTOM 


LEFT-RIGHT 


CO OO OE 

E 
When you set Split Screen = 
TOP-BOTTOM or LEFT-RIGHT, 
previously dimmed modes 
such as Split 2 App become 
active. 


oMe+ 
Y= Editor 


13 


ii> 


Enter=SAUE ESC=CAHCEL 


Before pressing to close the 
MODE dialog box, you can use the 


Split 1 App and Split 2 App modes to iTable 
P pp Š p x pp 'Oate-Materix Editor 
select the applications you want to Program Editor 
‘Geometry 
use. iText Editor 


Mode Specifies the application in the: 
Split 1 App Top or left part of the split screen. 
Split 2 App Bottom or right part of the split screen. 


If you set Split 1 App and Split 2 App to the same application, the TI-92 
exits the split screen mode and displays the application full screen. 


You can open different applications after the split screen is 
displayed, as described on page 81. 
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Setting and Exiting the Split Screen Mode (Continued) 


Other Modes that Mode Description 


Affect a Split Screen Number of Graphs Lets you set up and display two 


Notes Bava setiod independent sets of graphs. 


unless you have read This is an advanced graphing feature as 
the applicable section 


in Chapter 15. described in “Using the Two-Graph Mode” 
in Chapter 15. 
Split Screen Ratio Sets the proportional sizes (1:1, 1:2, 2:1) of 


Split 1 App and Split 2 App. 


Split Screens and The TI-92 has commands that use pixel coordinates to draw lines, 

Pixel Coordinates circles, etc., on the Graph screen. The following chart shows how the 
Split Screen and Split Screen Ratio mode settings affect the number of 
pixels available on the Graph screen. 


Tip: For a list of drawing Split 1 App Split 2 App 
commands, refer to Split Ratio x y x y 
“Drawing on the Graph ——————— ee 
Screen” in Chapter 17. FULL N/A 0-238 0-102 N/A N/A 
TOP-BOTTOM 1:1 0-234 0-46 0-234 0-46 
Note: Due to the border 1:2 0-234 0-26 0-234 0-68 
that indicates the active 2:1 0-234 0-68 0-234 0-26 
application, split screens 
have a smaller displayable LEFT—RIGHT 1:1 0-116 0-98 0-116 0-98 
area than a full screen. 1:2 0- 76 0-98 0-156 0-98 
2:1 0-156 0-98 0- 76 0-98 
Exiting the Split Method 1: Press to display the MODE dialog box. Then set 
Screen Mode Split Screen = FULL. When you press to close the 


dialog box, the full-sized screen shows the application 
specified in Split 1 App. 


Method 2: Press [QUIT] twice to display a full-sized Home screen. 


When You Turn Off Turning the TI-92 off does not exit the split screen mode. 
the TI-92 
If the TI-92 is turned off: When you turn the TI-92 on again: 
When you press [OFF] The split screen is still in effect, but the 
Home screen is always displayed in 
place of the application that was active 
when you pressed [OFF]. 


By the Automatic Power The split screen is just as you left it. 
Down (APD) feature, or 
when you press [¢] [OFF]. 
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Selecting the Active Application 


The Active e The active application is indicated by a thick border. 


Application 


¢ The toolbar and status line, which are always the full width of the 


display, are associated with the active application. 


¢ For applications that have an entry line (such as the Home screen 
and Y= Editor), the entry line is the full width of the display only 
when that application is active. 


Toolbar is for Y= Editor. 


Thick border indicates © ———— 
the Y= Editor is active. 


Entry line is full width when ——] witx>d=.5%x“*3—-2%x+6 
Y= Editor is active. MAIN BAR AUTA et 


xT - 2 +6) 


Switching between Press [EE] (second function of [APPS]) to switch from one 
Applications application to the other. 


Opening a Different Method 1: 
Application 


Note: Also refer to “Using 
[auiT] to Display the 
Home Screen” on page 82. 


Method 2: 


Note: In two-graph mode, 
described in Chapter 15, the 
same application can be in 
both parts of a split screen. 


Toolbar is for Graph 
screen. 


Thick border indicates the 
Graph screen is active. 


Graph screen does not 
FAD AUTO have an entry line. 


1. Use [E&I] to switch to the application you want to 
replace. 


2. Use or [+] (such as 1 or [¢] [HOME]) to 


select the new application. 


If you select an application that is already displayed, the 
TI-92 switches to that application. 


1. Press and then [F2]. 
2. Change Split 1 App and/or Split 2 App. 


If you set Split 1 App and Split 2 App to the same 
application, the TI-92 exits the split screen mode and 
displays the application full screen. 


Chapter 5: Split Screens 81 


Selecting the Active Application (Continued) 


Using [QUIT] to If the Home screen: Pressing [2nd] [Quit]: 
Display the Home Is not already displayed Opens the Home screen in place of the 
Screen active application. 

Is displayed, but is not Switches to the Home screen and makes 
Tip: Pressing [Quir] the active application it the active application. 
twice always exits the split y er : : ; 
screen mode. Is the active application Exits the split screen mode and displays 


a full-sized Home screen. 


When Using a When you select a TOP-BOTTOM split, remember that the entry line 
Top-Bottom Split and the toolbar are always associated with the active application. 
For example: 


2600) 


EAR 


m 


Entry line is for the 
active Y= Editor, not ——— 
the Graph screen. 


Note: Both Top-Bottom and 
Left-Right splits use the 
same methods to select an 


application. make 


Toolbar is for the 
active Graph screen, 
not the Y= Editor. 


HAIN RAD AUTO FUNE 
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Symbolic Manipulation 


Preview of Symbolic Manipulation....0........ccceesceeceseeeseeeeeeeeeeeeeeeeeaeees 84 
Using Undefined or Defined Variables ...............cecceeccesceseeeeeeneeeteeeeeeeee 85 
Using Exact, Approximate, and Auto Modes ............eeceecceseeeeeeeeeeeeees 87 
Automatic Simplification... ec eeeeeseeceseeeeeeececeeeseceeeeeeeaeceaeeneeeaeeees 90 
Delayed Simplification for Certain Built-In Functions .......00.00....0. 92 
Substituting Values and Setting Constraints ..............eeeeeeeeeseeeeeeeeeees 93 
Overview of the Algebra Menu..............ccccsscseccesceeseeeeeeeeeaeeseeeaeeeeeeneeeaees 96 
Common Algebraic Operations ...........cccecceeceesseeceeeeceeeeceeaeeeaeeeeeeaeeeeeees 98 
Overview of the Calc Menu... cee eececcssesseceeeeeeceseeeeeeaeceaeeeeeaeeeeeeaes 101 
Common Calculus Operations ...........cceceececeseeeeeceecececeaeceeeeeeeaeeeeeeees 102 
User-Defined Functions and Symbolic Manipulation ................. 103 
If You Get an Out-of-Memory EYor............ceceecceseenceeeeeeeeeceeeeeeaeeeeeeee 105 
Special Constants Used in Symbolic Manipulation.........0.... eee 106 


This chapter is an overview of the fundamentals of using 
symbolic manipulation to perform algebraic or calculus 
operations. 


n[x?- 1] cx] (x? i) (x42) 


x we t2exel 
xfi 
ZX 1 

a os 
“2-4 x-1 


n expands + 3) -(x+ 27) 


MAIN RAD AUTO FUNC 30730 


You can easily perform symbolic calculations from the Home 
screen. 
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Preview of Symbolic Manipulation 


Steps Keystrokes Display 
1. Display the Home screen and clear [+] [HOME] il Algebra cate Diker Pramro Clear” a-z. 
the entry line. Solve the equation CLEAR] [CLEAR 
2x - 3y = 4 for x. (F2) 1 
F2] 1 selects solve( from the Algebra menu. 2XE)3YE}4 
You can also type solve( directly from the ; [ENTER] 
keyboard. CJ X OJ ENTER a solvelž- x-3 y= 4, x) p=: ttt 
MAIN RAD AUTO FUNC i30 
2. Begin to solve the equation E1 
-x + 7y = “12 for y, but do not press OxXH7Ye) 
ENTER] yet. 0120Y 
3. Use the “with” operator ([2nd K) to (2nd) K E fo brale other friolera az. 
substitute the expression for x that © [ENTER 
was calculated from the first ENTER 
equation. This gives the value of y. m solve(2-~-3-ys4,x) xe sett 
The “with” operator is displayed as | on the "solyet-x +7 y= 712,40|x= Sut 
screen. y= -20711 
POENE ued xt Pye 712, yd | xataka 
Use the auto-paste feature to highlight the HAIN RAD AUTO FUNC 2730 


last answer in the history area and paste it 
to the entry line. 


4. Highlight the equation for x in the SOGA 
history area. 
Bsolyve(2-x-3-y=4,x) 
Bsolvel-x+7-yu= 12,9) |x= Zyta 
y=- 20711 
„luet x+tYy= 12,99 | waita 
MAIN RAD AUTO FUNC že è 
5. Auto-paste the highlighted ENTER PENJ gébralciiclotherPromiolciear a-z.. 
expression to the entry line. Then 7nd) K a 
; +t 
substitute the value of y that was © [ENTER maolWel som = ouae] xe 
calculated from the second equation. ENTER wsolve(-x+7-u= -12, u) |x = 3 
y= - 2011 
The solution is: wx e384 ys - 2011 *=-8711 
x= “8/11 and y= -20/11 = C3¥u4 4972 l y=- 2011 
MAIN RAD AUTO FUNC 3730 
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Using Undefined or Defined Variables 


How Undefined and 
Defined Variables 
Are Treated 


Tip: When defining a 
variable, it's a good practice 
to use more than one 
character in the name. 
Leave one-character names 
undefined for symbolic 
calculations. 


Determining If a 
Variable Is 
Undefined 


Note: Use [nd] [VAR-LINK] to 
view a list of defined 
variables, as described in 
Chapter 18. 


When you enter an expression that contains a variable, the TI-92 
treats the variable in one of two ways. 


e Ifthe variable is 
undefined, it is 
treated as an 
algebraic symbol. 


e Ifthe variable is 
defined (even if 
defined as 0), its value 
replaces the variable. 


(S2ee te ty Zaty. 
j MAIN RAD AUTO FUNC 1730 
eo 4k a 
A te ty yt15: 
HAIN RAD AUTO FUNC 2730 


To see why this is important, suppose you want to find the first 
derivative of x3 with respect to x. 


e Ifxis undefined, the 
result is in the form 
you probably 
expected. 


e If x is defined, the 
result may be in a 
form you did not 
expect. 


Method: 


Enter the variable 
name. 


Use the getType 
function. 


ae ee ee 
LJ Lx ) Jei. 
j HAIN RAD AUTO FUNE 1/30 
23 
Is [x3] 75 | 
nx a 
HAIN RAD AUTO FUNC cfs 


Unless you knew that 5 had been 
stored to x previously, the answer 
75 could be misleading. 


Example: 


If defined, the variable’s 
value is displayed. 


< 


v 


(TX a! 
kM J: 


HAIN RAD AUTO FUNC 2/30 


If undefined, the variable —f 
name is displayed. 


If defined, the variable’s 
type is displayed. 4 


"EXPR" 
"HOWE" ' 


sgetTypet x) 
m getTupety) 
| MAIN RAD AUTO 


If undefined, “NONE” is 
displayed. 


FUNC 2/0 
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Using Undefined or Defined Variables (Continued) 


Deleting a Defined 
Variable 


Note: For information about 
folders, refer to Chapter 10. 


Temporarily 
Overriding a 
Variable 


Note: For more information 
about the | operator, refer 
to page 93. 


86 


You can “undefine” a defined variable by deleting it. 


To delete: 


One or more 
specified variables 


All one-letter 
variables (a — z) 
in the current folder 


Do this: 
Use the DelVar function. 


le Delar x 
"E Delar x,y, test, radius 


adelvar x.y.test,.pradius 
| MAIN RAD AUTO FUNE é¢30 


Dore | 
Done : 


You can also delete variables by using the 
VAR-LINK screen ((2nd] [VAR-LINK] ) as 
described in Chapter 18. 


From the Home screen, press Clear a-z. 
You will be prompted to press to 
confirm the deletion. 


Clear l-character variables 
a-z in current folder 


Enter=VES 


ESC=CAHCEL 


By using K to type the “with” operator (I), you can: 


e Temporarily override 
a variable’s defined 
value. 


e Temporarily define a 
value for an undefined 
variable. 
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e277 ex 2? 
‘ax? |x=3 a: 


Dax a7: 


MHAIN RAD AUTO FUNC 3/30 


n Delar x Done 
‘ax? |x=3 a: 


pE x: 


MHAIN RAD AUTO FUNC 3/30 


Using Exact, Approximate, and Auto Modes 


EXACT 
Setting 


When Exact/Approx = EXACT, the TI-92 uses exact rational arithmetic 
with up to 614 digits in the numerator and 614 digits in the 
denominator. The EXACT setting: 


Transforms irrational numbers to standard forms as much as 
possible without approximating them. For example, 12 
transforms to 2 4/3 and In(1000) transforms to 3 In(10). 


Converts floating-point numbers to rational numbers. For 
example, 0.25 transforms to 1/4. 


The functions solve, cSolve, zeros, cZeros, factor, |, fMin, and fMax 
use only exact symbolic algorithms. These functions do not compute 
approximate solutions in the EXACT setting. 


Some equations, such as 2~ = x, have solutions that cannot all be 
finitely represented in terms of the functions and operators on the 
TI-92. 


With this kind of equation, EXACT will not compute approximate 
solutions. For example, 2 = x has an approximate solution 
x = 0.641186, but it is not displayed in the EXACT setting. 


Advantages Disadvantages 


Results are exact. As you use more complicated rational 


numbers and irrational constants, 
calculations can: 


e Use more memory, which may 
exhaust the memory before a solution 
is completed. 


e Take more computing time. 


e Produce bulky results that are harder 
to comprehend than a floating-point 
number. 
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Using Exact, Approximate, and Auto Modes (Continued) 


APPROXIMATE 
Setting 


When Exact/Approx = APPROXIMATE, the TI-92 converts rational 
numbers and irrational constants to floating-point. However, there 


are exceptions: 


e Certain built-in functions that expect one of their arguments to be 
an integer will convert that number to an integer if possible. For 
example: d(y(x), x, 2.0) transforms to d(y(x), x, 2). 


e Whole-number floating-point exponents are converted to integers. 
For example: x*° transforms to x? even in the APPROXIMATE 


setting. 


Functions such as solve and J (integrate) can use both exact symbolic 
and approximate numeric techniques. These functions skip all or 
some of their exact symbolic techniques in the APPROXIMATE 


setting. 


Advantages 


If exact results are not 
needed, this might save 
time and/or use less 
memory than the EXACT 
setting. 


Approximate results are 
sometimes more 
compact and 
comprehensible than 
exact results. 


If you do not plan to use 
symbolic computations, 
approximate results are 
similar to familiar, 
traditional numeric 
calculators. 
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Disadvantages 


Results with undefined variables or 
functions often exhibit incomplete 
cancellation. For example, a coefficient 
that should be 0 might be displayed as a 
small magnitude such as 1.23457E-11. 


Symbolic operations such as limits and 
integration are less likely to give 
satisfying results in the APPROXIMATE 
setting. 


Approximate results are sometimes less 
compact and comprehensible than exact 
results. For example, you may prefer to 
see 1/7 instead of .142857. 


AUTO Setting 


When Exact/Approx = AUTO, the TI-92 uses exact rational arithmetic 
wherever all of the operands are rational numbers. Otherwise, 
floating-point arithmetic is used after converting any rational 
operands to floating-point. In other words, floating-point is 
“infectious.” For example: 


1/2 — 1/3 transforms to 1/6 
but 
0.5 — 1/3 transforms to .166666666667 


This floating-point infection does not leap over barriers such as 
undefined variables or between elements of lists or matrices. For 
example: 


(1/2 - 1/3) x + (0.5 — 1/3) y transforms to x/6 + .166666666667 y 
and 
{1/2 - 1/3, 0.5 — 1/3} transforms to {1/6, .166666666667} 


In the AUTO setting, functions such as solve determine as many 
solutions as possible exactly, and then use approximate numerical 
methods if necessary to determine additional solutions. Similarly, 
J (integrate) uses approximate numerical methods if appropriate 
where exact symbolic methods fail. 


Advantages Disadvantages 

You see exact results If you are interested only in exact results, 
when practical, and some time may be wasted seeking 
approximate numeric approximate results. 


results when exact 


results are impractical. If you are interested only in approximate 


results, some time may be wasted 

You can often control seeking exact results. Moreover, you 

the format of aresult by might exhaust the memory seeking those 
choosing to enter some exact results. 

coefficients as either 

rational or floating-point 

numbers. 
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Automatic Simplification 


Default 
Simplification Rules 


All of the following rules are applied automatically. You do not see 
intermediate results. 


e Ifa variable has a defined value, that value replaces the variable. 


If the variable is a5 3 hum 5l 

defined in terms of aun =) 

another variable, the Mal RAD AUTO FUNC gest 

variable is replaced 

with its “lowest E 2 = = 

level” value (called rum 35 | 

infinite lookup). j 
HAIN KAD AUTO FUNC 3/30 


Default simplification does not modify variables that use 
pathnames to indicate a folder. For example, x+class\x does not 
simplify to 2x. 


Note: For information about 
folders, refer to Chapter 10. 


Note: Refer to “Delayed e For functions: 
Simplification for Certain 
Built-In Functions” on 


page 92. 


— The arguments are simplified. (Some built-in functions delay 
simplification of some of their arguments. ) 


— Ifthe function is a built-in or user-defined function, the 
function definition is applied to the simplified arguments. 
Then the functional form is replaced with this result. 


e Numeric 
subexpressions are 
combined. 


ea ERS 6y: 
bey Stu +1 x+ 3 y+: 
e Products and sums : 


are sorted into order. 


HAIN RAD AUTO FUNC 2/30 


Products and sums involving undefined variables are sorted 
according to the first letter of the variable name. 


— Undefined variables r through z are assumed to be true 
variables, and are placed in alphabetical order at the beginning 
of a sum. 


— Undefined variables a through q are assumed to represent 
constants, and are placed in alphabetical order at the end of a 
sum (but before numbers). 


Pere ea 


LESETT 4ext7! 


e Similar factors and 
similar terms are 
collected. MAIN 


RAD AUTO FUNC żr30 j 
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e Identities involving 


ext x 
zeros and ones are me + Ge x: 
exploited. iX xi 
TE TEES xi 
m xl x ' 
Ey i. xi 
x^i.0 
HAIN FAD AUTO FUNC 6/30 
This floating-point number 
causes numeric results to ieee ean nik 1 
shown as floating-point. j $ | 
‘eri. le: 
tax 1: 
If a floating-point whole tay 1i 
number is entered as an x*0.0 
exponent, it is treated as HAIN EAD AUTO FUNC 10730 
an integer (and does not 
roduce a floating-point i 
A oP * Polynomial greatest | .242-.41 x+! 
common divisors are : zasi x-1: 
canceled. j 
HAIN FAD AUTO FUNE 1/30 
e Polynomials are aie 12-32 ERREN 
expanded unless TEEPEE CERIEL HE 
no key cancellation : : 
HAIN RAD AUTO FUNE e730 
can occur. 
No key cancellation 
e Common Bae 1 1 
denominators are i oxf-_ *TI moh 
formed unless no ek gt 1,1: 
A | Kut 
key cancellation ' 
can occur. HAIN RAD AUTO FUNC 2/30 
—— No key cancellation 
> Functional identities |m Inés) - Inte) Inez | 
are exploited. For my (sind)? + y feos)? g 
example: | 
HAIN RAD AUTO FUNC 2/30 
In(2x) = In(2) + In(x) 
and 
sin(x)2 + cos(x)? = 1 
How Long Is the Depending on the complexity of an entry, result, or intermediate 
Simplification expression, it can take a long time to expand an expression and 
Process? cancel common divisors as necessary for simplification. 


To interrupt a simplification process that is taking too long, press 
(ON). You can then try simplifying only a portion of the expression. 
(Auto-paste the entire expression on the entry line, and then delete 
the unwanted parts.) 
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Delayed Simplification for Certain Built-In Functions 


Functions that Use 
Delayed 
Simplification 


Note: Not all functions that 
use a var argument use 
delayed simplification. 


Note: You may or may not 
want to define a numeric 
value for var, depending on 
the situation. 


Note: The example to the 
right finds the derivative of 
x3 at x=5. If x3 was initially 
simplified to 75, you would 
find the derivative of 75, 
which is not what you want. 


Functions that use delayed simplification have a required var 
argument that performs the function with respect to a variable. 
These functions have at least two arguments with the general form: 


function(expression, var [, ... ]) 


For example: solve(x^2-x-2=0,x) 
d(x2-x-2,x) 
J(x42-x-2,x) 


limit(x2 — x-2,x,5) 


For a function that uses delayed simplification: 


1. The var variable is simplified to the lowest level at which it 
remains a variable (even if it could be further simplified to a non- 
variable value). 


2. The function is performed using the variable. 


3. If var can be further simplified, that value is then substituted into 
the result. 


For example: 


a Deltar x Done 
x cannot be simplified. ——— : n-4[x3] Bee! 
j HAIN RAD AUTO FUNE c/o 
5+% a 
A ' sed ‘aa : 
x is not simplified. The _——— : a2(x3] r5: 
function uses x3, and : : 
then substitutes 5 for x. | MAIN FAD AUTO FUNC 2730 
fe DelWar t Dore | 
(Lak t:i 
x is simplified to t. The —— !,_@/,,3 342: 
function uses t3. : at ' 
HAIN RAD AUTO FUNC 3/20 
DEES 5l 
EE a 
x is simplified to t. The ———:,_@y/_3 75! 
function uses t3, and : al ) : 
then substitutes 5 for t. 
HAIN RAD AUTO FUNC 3/20 
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Substituting Values and Setting Constraints 


Typing the “With” 
Operator 


Substituting for a 
Variable 


Substituting for a 
Simple Expression 


Substituting 
Complex Values 


Note: For an overview of 
complex numbers, refer to 
Appendix B. 


Tip: To get the complex i, 
press [2nd] [i]. Do not simply 
type | on the keyboard. 


To type the “with” operator (I), type K on the QWERTY 


keyboard. 


For every occurrence of 
a specified variable, you 
can substitute a numeric 
value or an expression. 


To substitute for multiple 
variables at the same 
time, use the Boolean 
and operator. 


For every occurrence of 
a simple expression, you 
can substitute a variable, 
numeric value, or 
another expression. 


By replacing a commonly 
used (or long) term, you 
can display results in a 
more compact form. 


You can substitute 
complex values just as 
you would for other 
values. 


MAIN 
|= First derivative of x3 atx =5 


late + 2)" |x=1 a 
enp?[Ppss 25m! 
a(x] [x=5 75 


RAD AUTO FUNC 3/30 


ta(x+2)?|xsatd fate! 


HAIN RAD AUTO FUNC i730 


172 
afz 442) |x=3 and y=4 
Boxe ty 2 o8d1 291 x=9 and y=4 


HAIN RAD AUTO FUNC i/o 


on 


(afsit + 2-sintx + 1|[sinGd=s 


5342-541: 


A Csintx))°34+2einGdt+1lsintx=sie 


MHAIN RAD AUTO FUMC i30 


| 
Substituting s for sin(x) shows that = 
the expression is a polynomial in 
terms of sin(x). 


(Ma costs + (costa)? | cosixi=c and a=2 

' cft2ec ‘ 
1. + ccostix “2 lcostx}=c and a-zi 
HIH RAD AUTO FUNE i30 

"jx |x=a+b-4 atthe, 
‘majk [x= 243-4 ITs: 
j HAIN RAD AUTO FUNE ż/30 j 


All undefined variables are treated as real numbers in symbolic 
calculations. To perform complex symbolic analysis, you must define 
a complex variable. For example: 


x+yi>z 


Then you can use z as a complex variable. 
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Substituting Values and Setting Constraints (Continued) 


Be Aware of the . 
Limitations of 
Substitutions 


Tip: Use the solve function 
to help determine the single- 
variable substitution. 


Substitution occurs Only x? was replaced, not x*. ——— 

EEE A A late Sox2|x2ey x+ ul 

exact matc or the EERE rE 

substitution. i 
HAIN RAD AUTO FUNC c/o 


Define the substitution in 
simpler terms for a more 
complete substitution. 


Infinite recursions can occur when you define a substitution 
variable in terms of itself. 


Substitutes sin(x+1), sin(x+1+1), sin(x+1+1+1), etc. 
i (x+1), sin( ), sin( ) 


sin(x) |x=x+1 
sin(x)|x=y and y=x 


L Substitutes sin(y), sin(x), sin(y), sin(x), repeatedly. 
When you enter a substitution that causes an infinite recursion: 


— An error message 


is displayed. Henary 
ESC=CAHCEL 
— When you press la sinisi | x=xti Errori Memory ! 
[ESC], an error is iasintxd|x=u and y= x Error: Memory | 


shown in the 


. j HAIN RAD AUTO FUNC e730 
history area. 


Internally, an expression is sorted according to the automatic 
simplification rules. Therefore, products and sums may not match 
the order in which you entered them. 


— Asa general rule, Bedi mac ceon] me 
you should on: 
substitute for a sa sinz mc?) [m= sintz-e): 

, A : c : 
single variable. 
HAIN RAD AUTO FUNC e730 

— Substituting for No match for substitution ——— 
more general 
expressions iesinl2-m-c#]|m-c# =e sinl2-c2-m): 
(either m-c2=e Asin¢2¥m*c*2 > lmec*2=e ; 

LHAIH Bab AUTO FUME 1/20 


or c2 -m=e) may 
not work as you 
anticipate. 
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Specifying Domain 
Constraints 


Tip: Enter \n(x*y) instead of 
In(xy); otherwise, xy is 
interpreted as a single 
variable named xy. 


Tip: For > or <, type >= or 
<= from the keyboard. You 
can also use [2nd] [MATH] 8 or 
(2nd) [CHAR] 2 to select them 
from a menu. 


Using Substitutions 
vs. Defining a 
Variable 


Caution: After x is defined, 
it can affect all calculations 
that involve x (until you 
delete x). 


Many identities and transformations are valid for only a particular 


domain. For example: 


In(x*y) = In(x) + In(y) 
sin-(sin(6)) = 8 


only if x and/or y is not negative 


only if 6 > ~2x/2 and 9 < 7/2 radians 


Use the “with” operator to specify the domain constraint. 


the logarithms are not combined. 


LE lnc u) lng] 
EEEn - Lindsey | > 


MHAIN RAD AUTO 


Because In(x*y) = In(x) + In(y) is not always | 


ln xey—1n x3 1G ' 


lnis gj- lnis): 
laty): 


FUNC 2/30 


With a constraint, the identity is valid 


and the expression is simplified. 


Because sin-(sin(0)) = 6 is not always valid, 


the expression is not simplified. 


2nd) [SIN-] 


— n" sinisin) 


RAD AUTO 


i wsint(sinten |e and est a: — 


B..2¢sint6o>16>=—n-2 and lsn- | 
MAIN 


sini{sinfayy| — 
T2 


FUNC 2/30 


With a constraint, the expression can 


be simplified. 


In many cases, you can 
VARY y laix+2)?|x=1 a! 
achieve the same effect arsy 1i 
asa substitution by ‘afz +2)? 9! 
defining the variable. 
HAIN RAD AUTO FUNC 3/30 
However, substitution is preferable for most cases because the 
variable is defined only for the current calculation and does not 
accidentally affect later calculations. 
eDelWar x Done | 
Substituting x=1 does 'a{x+2)f]x=1 a: 
not affect the next ia 
calculation. až tz tL ie 
i we -4 x-i 
HAIN KAD AUTO FUNC 3/30 
Storing 1>x affects i S 1 
the subsequent nx +27 E 
calculations. bs 
Be ee 
undef 


| MHAIN 


RAD AUTO FUNC 3/30 
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Overview of the Algebra Menu 


The Algebra Menu From the Home screen, press [F2] to display: 


This menu is also available from the MATH 


Note: Fi l 
ote; Tor a Comp ele menu. Press [MATH] and then select 


description of each function e eai 

and its syntax, refer to i comDenomg 9:Algebra. 
f 'PrOpFrac¢ 

Appendix A. PHSolvet 


‘Trig a 
Complex + 
Extract + 


Menu Item Description 
solve Solves an expression for a specified variable. This 


returns real solutions only, regardless of the 
Complex Format mode setting. (For complex 
solutions, select A:Complex from the Algebra menu.) 


factor Factors an expression with respect to all its 
variables or with respect to only a specified 
variable. 


expand Expands an expression with respect to all its 
variables or with respect to only a specified 
variable. 


zeros Determines the values of a specified variable that 
make an expression equal to zero. 


approx Evaluates an expression using floating-point 
arithmetic, where possible. This is equivalent to 
using to set Exact/Approx = APPROXIMATE 
(or using [+] to evaluate an expression). 


comDenom Calculates a common denominator for all terms in 
an expression and transforms the expression into a 
reduced ratio of a numerator and denominator. 


propFrac Returns an expression as a proper fraction 
expression. 
nSolve Calculates a single solution for an equation as a 


floating-point number (as opposed to solve, which 
may display several solutions in a rational or 
symbolic form). 
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Note: The left and right 
functions are also used to 
return a specified number of 
elements or characters from 
the left or right side of a list 
or character string. 


Menu Item 


Trig 


Complex 


Extract 


Description 


Displays the submenu: 


rande 


tExpand 


tCollect 


Expands trig expressions with angle sums 
and multiple angles. 


Collects the products of integer powers of 
trig functions into angle sums and 
multiple angles. tCollect is the opposite of 
tExpand. 


Displays the submenu: 


1icSoluet 


Siceeros¢ 


These are the same as solve, factor, and zeros; but 
they also compute complex results. 


Displays the submenu: 


1: getNum¢ 


*getvlenom 
$: left? 


4irighti 


getNum 


getDenom 


left 


right 


Applies comDenom and then returns the 
resulting numerator. 


Applies comDenom and then returns the 
resulting denominator. 


Returns the left-hand side of an equation 
or inequality. 


Returns the right-hand side of an equation 
or inequality. 
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Common Algebraic Operations 


Adding or Dividing 
Polynomials 


Factoring and 
Expanding 
Polynomials 


Finding Prime 
Factors of a Number 


Finding Partial 
Expansions 


You can add or divide eet Seute 2eet5: 
polynomials directly, ' MAIN RAD AUTO FUNC 1730 
without using a special 
function. | x24 Sx 46 be 
g+2 2 
HAIN RAD AUTO FUNC i730 


Use the factor ((F2] 2) and expand ((F2] 3) functions. 


factor(expression [,var]) 


L for factoring with respect to a variable 


expand(expression [,var]) 


for partial expansion with respect to a variable 


Factor x5- 1. Then 


. factorlx = 1) | 
expand the result. ene ea 2 ): 


wes eZ etd 
Notice that factor and | wexpandl(x - 1) [x4+x3 +x? +x +1] BS 
expand perf ! x-1: 
xp : ia on expand Cans 1 >>| 
opposite operations. | HAIN RAL AUTO FUNC 2730 | 


The factor ((F2] 2) function lets you do more than simply factor an 
algebraic polynomial. 


You can find prime | | 
| a factor{1729) 7:19-13! 


factors of a rational : nee aga | 

number (either an p" f actor| 1545 ] 43-2292! 

integer or a ratio of lE: factor(2147571548> | 
FAD AUTO FUNC 2/30 


integers). 


With the expand ((F2] 3) function’s optional var value, you can do a 
partial expansion that collects similar powers of a variable. 


Do a full expansion of 2 2 
. g - = 
(x2 - x) (y? - y) with Gags eee | 


i H aU tey! 
respect to all variables. ` a expandllx? - x] (2 -y4], x] 


i “2 
Then d rtial -ytusieegtaety 
se o Ka expand¢<x*2— xy AD PEPES 
expansion with respect | MAIN RAD AUTO FUNC i730 | 
to x. 


98 Chapter 6: Symbolic Manipulation 


Solving an Equation 


Note: An operation such as 
-] 2 X subtracts 2x from 
both sides. 


Solving a System of 
Linear Equations 


Note: The simult and rref 
matrix functions are not on 
the [F2} Algebra menu. Use 


[2nd} [MATH] 4 or [2nd] [CATALOG]. 


Use the solve ((F2] 1) function to solve an equation for a specified 
variable. 


solve(equation, var) 


Solve x + y - 4 = 2x - 5y | 
f E solyeļx+y-4=2 x-5 u, : 
OF x. : xe2(3-y-2)| 


l MTER 
Notice that solve displays a AE e EEEE E | 
only the final result. 


To see intermediate results, you can manually solve the equation 
step-by-step. 


extyu-452-e-3-y 


xty-d=2-x-5-u| 


-2 X -e(ety-4s2-e-F-y)- 2x X 
: cetyuc4s Sey. 
JY Ta(-xtu-4= S-ul-y -x-4= 60) 
ee Oe en “xs 6 td: 
eg x=B(S-u- 2): 

x] 0 1 


HAIN RAD AUTO FUNC EAso 


Notice that the result in this example is automatically transformed to 
x = 2 (3y - 2). You can use expand to obtain x = 6y - 4. 


2x - 3y =4 
-x + 7y = "12 


Consider a set of two equations 
with two unknowns: 


To solve this system of equations, use any of the following methods. 


Method 


Use the solve 
function with 
substitution (1). 


Example 

Refer to the preview at the beginning of 
this chapter, which solved for x = -8/11 and 
y = 720/11. 


Enter the coefficients as a matrix and the 
results as a constant column matrix. 


nm e Ea] EEN 


Asimult¢l2,~3;-1.71],[4;—-121> 


MHAIN RAD AUTO FUMC i/o | 


Use the simult 
function with a 
matrix. 


Use the rref Enter the coefficients as an augmented matrix. 
function with a l 


- 2 -34 1o -Eil 
AS arrer, 7 “ial E 1 eo 
aeref¢L2,~3,43-1.7. 71215 : 

HAIN RAD AUTO FUNC i30 
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Common Algebraic Operations (Continued) 


Finding the Zeros of 
an Expression 


Tip: For > or <, type >= or 
<= from the keyboard. You 
can also use [2nd] [MATH] 8 or 
(2nd) [CHAR] 2 to select them 
from a menu. 


Finding Proper 
Fractions and 
Common 
Denominators 


Note: You can use 
comDenom with an 
expression, list, or matrix. 


Use the zeros ((F2] 4) function. 


zeros(expression, var) 


le zeros sinto + costs), x)[02x and x33 | 
{2.798393 | 


EREEREER and x-3 


HAIN RAD AUTO FUMC i/o 


Use the expression 
x * sin(x) + cos(x). 


Find the zeros with 
respect to x in the Use the “with” operator 


f (2nd) K) to specify the 
interval 0 < x and x < 3. interval. 


Use the propFrac ((F2] 7) and comDenom ([F2] 6) functions. 


propFrac(rational expression [,var]) 


L_ for proper fractions with respect 
i to a variable 
comDenom (expression [,var]) 


L for common denominators that collect 
similar powers of this variable 


Find a proper fraction for 
the expression 


paie] | 


n proprrac| 3 
l 2 on Arin a 


4_9y2 2 2 
(x*-2x2+ x) / (2x24 x + 4). Si-x+60 x" X isg. 
al2u2+x44) 4 4 
Then transform the ; 2 
answer into a ratio of a : = comBenom| SEX" 88 — apogee 
{ a-[2-x2+x+4] 


fully expanded 
numerator and a fully 
expanded denominator. 


xt- 2ft! 


i Zx tut | 
comPenomtans¢1>> 
MAIN RAD AUTO FUNE é/f30 


bs If you do this example on your TI-92, 
the propFrac function scrolls off the 
top of the screen. 


Notice that propFrac and 
comDenom perform 
opposite operations. 


In this example: 


31 x +60 


8 is the remainder of x*-2x2+x divided by 2x2+x+4. 


x2? x : ; 
Sy Tang 15/8 is the quotient. 
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Overview of the Calc Menu 


The Calc Menu 


Note: For a complete 
description of each function 
and its syntax, refer to 
Appendix A. 


Note: The d symbol for 
differentiate is a special 


symbol. It is not the same as 


typing D on the keyboard. 


From the Home screen, press to display: 


os 


: Lar 
Te product 
ifHing 


Menu Item 
d differentiate 


J integrate 


limit 


x sum 


II product 


fMin 


fMax 


arcLen 


taylor 


nDeriv 


nint 


tat differentiate 


This menu is also available from the MATH 
menu. Press [MATH] and then select 
A:Calculus. 


Description 
Differentiates an expression with respect to a 
specified variable. 


Integrates an expression with respect to a specified 
variable. 


Calculates the limit of an expression with respect to 
a specified variable. 


Evaluates an expression at discrete variable values 
within a range and then calculates the sum. 


Evaluates an expression at discrete variable values 
within a range and then calculates the product. 


Finds candidate values of a specified variable that 
minimize an expression. 


Finds candidate values of a specified variable that 
maximize an expression. 


Returns the arc length of an expression with respect 
to a specified variable. 


Calculates a Taylor polynomial approximation to an 
expression with respect to a specified variable. 


Calculates the numerical derivative of an expression 
with respect to a specified variable. 


Calculates an integral as a floating-point number 
using quadrature (an approximation using weighted 
sums of integrand values). 
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Common Calculus Operations 


Integrating and 
Differentiating 


Note: You can integrate an 
expression only; you can 
differentiate an expression, 
list, or matrix. 


Finding a Limit 


Note: You can find a limit 
for an expression, list, or 
matrix. 


Finding a Taylor 
Polynomial 


Important: Degree-mode 
scaling by 7/180 may cause 
calculus application results 


to appear in a different form. 


Use the / integrate ([F3] 2) and d differentiate ((F3] 1) functions. 


J (expression, var [,low] [,up]) 


L l lets you specify limits or a 


constant of integration 


d (expression, var [,order]) 


Integrate x2 *sin(x) with 
respect to x. 


Differentiate the answer 
with respect to x. 


w[(e?-sinoolax | 


-[x?-costx)] +2 costs) + žo x sints) 


d 
dx 


2 -[x?- costo] +2 caste + 2-x-sintx)] 


x2 sints) 


RAD AUTO FUNC ¿3i | 


i d<lans<i>. <> i 
Mal 
To get d, use [F3] 1. Do not 


simply type D on the keyboard. 


Use the limit ((F3] 3) function. 


limit(expression, var, point [,direction]) 


Find the limit of 
sin(8x) / x as x 
approaches 0. 


Eos negative = from left 
positive = from right 
omitted or 0 = both 


Use the taylor ([F3] 9) function. 


taylor(expression, var, order [,point]) 


Find a 6th order Taylor 
polynomial for sin(x) 
with respect to x. 


Store the answer as a 
user-defined function 
named y1 (x). 


Then graph sin(x) and 
the Taylor polynomial. 
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:@ lim [Sse] 3: 
+ x38 
plimit¢sint3x?/x,x,O> f 
MHAIN RAD AUTO FUNE i30 | 
L if omitted, expansion point is 0 
l i xo x5 | 
pe taylor(sin(x), x, 6) Too g 
a a : 
og p tauo Done | 
FUNC c/o | 


| HAIN RAD AUTO 


Graph sin(x):Graph y1(x) 


User-Defined Functions and Symbolic Manipulation 


For Information 
about Creating a 
User-Defined 
Function 


Undefined 
Functions 


Tip: To select d from the 
Calc toolbar menu, press 


[F3] 1. 


Single-Statement 
Functions 


Tip: To select limit from the 
Calc toolbar menu, press 


[F3] 3. 


Tip: To select f from the 
Calc toolbar menu, press 
[F3] 2. To select taylor, 
press [F3] 9. 


Refer to: 


e “Creating and Evaluating User-Defined Functions” in Chapter 10. 


• “Graphing a Function Defined on the Home Screen” and 
“Graphing a Piecewise Defined Function” in Chapter 15. 


e “Overview of Entering a Function” in Chapter 17. 


You can use functions such as f(x), g(t), r(6), etc., that have not been 
assigned a definition. These “undefined” functions yield symbolic 
results. For example: 


onl 


Use DelVar to ensure 
that f(x) and g(x) are not 
defined. 


| eDelWar f.g 
EREC a0) | 
Ercan) a00 + El acd) fog: 
Then find the derivative j 
of f(x)*g(x) with respect Hili 
to x. 


RAD AUTO FUNC ¿rži 


You can use user-defined functions consisting of a single expression. 
For example: 


e Use to create a user-defined secant function, where: 


sec(xx) = L | a 


1 
= cos(xx) |" costai * Beebo? Bere 
. ue 1m lim sects) fz: 
Then find the limit wad i 
of sec(x) as x ki 
approaches 1/4. HAIN RAD AUTO FUNC ¿rž 
e Use Define to create a user-defined function h(xx), where: 
XX -—— Define h(xx)= J(sin(t)/t,t,0,xx). 
h(xx)= f sin(t) /t 
d —; "Define hooo=| 2 [Se Jat Done 
xi yi : 
Then finda 5th order i "tazlorthoo,*, 5.0) #00 Te *™ 
i ftavlor<h(),x,5 C > m 
Taylor polynomial taylor ehia a i FUNC é¢30 
for h(x) with respect 


to x. 
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User-Defined Functions and Symbolic Manipulation (Cont.) 


Multi-Statement vs. Multi-statement user-defined functions should be used as an 
Single-Statement argument for numeric functions (such as nDeriv and nint) only. 


Functions In some cases, you may be able to create an equivalent single- 
statement function. For example, consider a piecewise function with 
two pieces. 


When: 


x <0 -X 
x20 5 cos(x) 


Tip: To select nint from the 
Calc toolbar menu, press 


[F3] B. 


Tip: To select | from the 
Calc toolbar menu, press 


[F3] 2. 


Use expression: 


Create a multi-statement user-defined function with the form: 


Func 
If x<0 Then 
Return ~x 
Else 


Return 5cos(x) 
EndIf 
EndFunc 


Then numerically 
integrate y1(x) with 
respect to x. 


F Define y1(x)=Func:lf x<0 Then: ... :EndFunc 


| u Define yicxis Func Done ! 

m pIntigicsi, x 0, 1) 4. 20735: 

mnint<yitx>.x,O,1> 
HAIN RAD AUTO FUNC 2730 


Create an equivalent single-statement user-defined function. 


Use the TI-92’s 
built-in when 
function. 


Then integrate y1(x) 
with respect to x. 
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-—— Define y1(x)=when(x<0, ~x, 5cos(x)) 


"x, xo OG Ta 


d "Define seo A else i 
-J yiixidx S- sintii 
=. -J Wicd 4.20735: 


MHAIN RAD AUTO FUNC 3/30 


Press [¢] [ENTER] for a floating-point result. 


If You Get an Out-of-Memory Error 


Freeing Up Memory 


Simplifying 
Problems 


Delete unneeded variables, particularly large-sized ones. 


— Use [VAR-LINK] as described in Chapter 18 to view and 
delete variables. 


On the Home screen: 
— Clear the history area 8) or delete unneeded history pairs. 


— You can also use 9 to reduce the number of history pairs 
that will be saved. 


Use to set Exact/Approx = APPROXIMATE. (For results that 
have a large number of digits, this uses less memory than AUTO 
or EXACT. For results that have only a few digits, this uses more 
memory.) 


Split the problem into parts. 


— Split solve(a*b=0,var) into solve(a=0,var) and solve(b=0,var). 
Solve each part and combine the results. 


If several undefined variables occur only in a certain 
combination, replace that combination with a single variable. 


— Ifmandc occur only as m*c2, substitute e for m*c2. 


(a+b)? + 4/ (a+b) 2 


— Inthe expression 1- (a+b)? , substitute c for (a+b) and 
c2 + afc? : . 
use “[_ 92° In the solution, replace c with (a+b). 


For expressions combined over a common denominator, replace 
sums in denominators with unique new undefined variables. 


Xx 

In the expression Ja? +c + rT , Substitute d for 
x 

afa2+b2 +c and use at 7 . In the solution, replace d with 

afa2+b2 + c. 


Substitute known numeric values for undefined variables at an 
earlier stage, particularly if they are simple integers or fractions. 


Reformulate a problem to avoid fractional powers. 


Omit relatively small terms to find an approximation. 
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Special Constants Used in Symbolic Manipulation 


true, false 


@n1 ... @n255 


Tip: For @, press [2nd] R. 


œ, @ 


Tip: For o°, press [2nd] [>>] 
(same as [2nd] J). 


Tip: For e, press (2nd) [e+]. 
This is not the same as 
typing E on the keyboard. 


undef 


These indicate the result 
of an identity or a 
Boolean expression. 


This notation indicates 
an “arbitrary integer” 
that represents any 
integer. 


When an arbitrary 
integer occurs multiple 
times in the same 
session, each 
occurrence is numbered 
consecutively. After it 
reaches 255, arbitrary 
integer consecutive 
numbering restarts at 
@n0. There is no way to 
reset this number other 
than resetting the TI-92. 


co represents infinity, 
and e represents the 
constant 2.71828... 
(base of the natural 
logarithms). 


These constants are 
often used in entries as 
well as results. 


x=x is true for any value of x. — 


| Bsolve(x =x, x) 


true | 
Eee xt S false: 
| MAIN RAD AUTO FUNC 2730 j 


5<3 is false. —- 


A solution is at every integer 
multiple of x. 
Bsolve(sin(xJ =O, x] x=Enl-7 


x=2-On2-m+—: 


E solve(sin(x) =1, x) 3 


| HAIN RAD AUTO FUNC ż'30 | 


Both @n1 and @n2 represent 
any arbitrary integer, but this 
notation identifies separate 
arbitrary integers. 


| HAIN RAD AUTO FUNC i30 


This indicates that the result is undefined. 


Mathematically undefined 


+o (undetermined sign) 


Non-unique limt —————__: 
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| HAIN RAD AUTO 


a | 
"a undef i 
rod : 
"a undef 

€ lim sintx undef : 


xah 


FUNC 3/30 | 


Geometry 
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This chapter describes the Geometry application of the TI-92. It 
provides descriptions, procedures, illustrations, and examples for 
using the TI-92 to perform analytic, transformational, and 
Euclidean geometric functions. 


EIN 


Pate 
v 


DEG AUTO 
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Preview of Geometry 


Steps 


1. Open a geometry session. 
In this example, G2 is the name of the 


construction. You can use up to eight 
characters to name constructions. 


2. Construct a circle. 


Pressing (ENTER) the first time defines the 
center point. Pressing the second 
time draws the circle. 


3. Construct a segment from the center 


of the circle and attach it to the 
circumference. 


4. Construct a line perpendicular to the 


segment at the intersection point of 
the segment and the circle. 

Observe each displayed message before 
pressing [ENTER]. 


The resultant perpendicular line is tangent 
to the circle. 


5. Observe what happens when the 


endpoint of the segment is dragged 
around the circle. 
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Keystrokes 


[APPS] 8 3 
O42 


1 

ENTER 

O (hold 

momentarily to 

expand 

the circle) 
ENTER 


(F2] 5 

© (until you see 
“THIS POINT”) 

ENER] © (until 

you see “ON 

THIS CIRCLE”) 
N 


ENTER 


Press and hold 
6J, then press 
the cursor pad. 


Display 


MAIN DEG AUTO FUNC 


OM THIF CIRCLE 


MAIN DEG AUTO FUNC 


MAIN DEG AUTO FUNC 


MAIN DEG AUTO FUNC 


MAIN 2 DEG AUTO FUNC 


Learning the Basics 


Starting Geometry 


Important: TI-92 Geometry 
requires 25 Kbytes 
minimum of free memory 


Note: The variable name 
can be up to eight 
characters. 


Selecting a 
Tool/Command 


To start a new geometry session: 


1. Press to turn on the TI-92. 
. Press and select 8:Geometry. 


2 
3. Select 3:New to select a new session. 
4 


. Type a variable name in the NEW dialog box and press 
twice. The Geometry application window opens as shown below. 


ERIS + PORE ean | 


4 3.2" >: 


1.4" Construction 


| Area 


You construct objects in the active drawing window, which is 240 
pixels horizontally and 105 pixels vertically. This is about 3.2 by 1.4 
inches (8.1 by 3.6 centimeters). 


The toolbar is comprised of eight separate menus (See pages 167 and 
168), which are selected when you press through [F8]. Each menu 
in the toolbar (except [F8]) contains an icon that graphically 
illustrates a geometry tool or command. The active menu is framed 
as shown by the first menu item in the above figure. Press: 


to perform freehand transformations. 

to construct points or linear objects. 

to construct curves and polygons. 

to build Euclidean constructions and create macros. 
to build transformational geometry constructions. 
to perform measurements and calculations. 

to annotate constructions or animate objects. 

to perform file operations and edit functions. 


SERRE ERE 


You select tools or commands in a menu by pressing the number that 
corresponds to the menu item, or by using the cursor pad to move up 
and down through the menu and pressing to select the 
highlighted menu item. 


For most menu items, once a menu item is selected, it remains in 
effect until another menu item is selected. The exceptions default to 
the Pointer tool; they are the Define Macro tool in the [F4] Construct 
toolbar menu and all File toolbar menu items. 
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Learning the Basics (Continued) 


Moving the Cursor Pressing the cursor pad allows you to move the current active cursor 
in one of eight directions: up, down, left, right, and the four 
corresponding diagonals. The cursor moves one pixel for each 
keypress. When used in combination with the drag key ((Q}), the 
cursor moves one pixel for each keypress and five pixels in repeat 
mode (cursor pad is held down). 


Placing Points All objects are constructed using one or more points. You create or 
select points when a tool is active. The order of operation is: 


1. Select a construction tool. 
2. Create or select the required points that define the object. 


A point is created when the Point tool is selected and is 
pressed. You can create points anywhere in the plane when the 
construction pencil (8) is active. For example, to construct the two 
points in the plane below: 


1. Press [F2] and select 1:Point. PRE - PAP LES Ferre | 


2. Move the (‘) cursor to the 
desired location, and press 


ENTER] to create the first point. i S 
3. To create the second point, Ee n J "i 


press the right side of the 
cursor pad (O) until the first point second point 
cursor is at the desired 

location, and then press 


[ENTER]. 
Creating a Simple All other objects require multiple points to complete their 
Triangle construction. For example, to construct a triangle you create three 


points as shown below: 
1. Press and select 3:Triangle. third point ————>» 


2. Move the (‘) cursor to the desired 
location, and press to define 
the first point. 


3. Move the cursor to another location, 
and press [ENTER] to define the second first point second point 
point. 


4. Move the cursor to the third location, 
and press again to complete 
the triangle. 
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Selecting Objects 


Hint: Press [t] when 
pressing to select 
multiple objects. 


Note: The Pointer must 
begin in an unoccupied 
location in the plane. 


You can select objects by pointing to the object and pressing 
or by drawing a marquee (dotted) rectangle around the objects. You 


deselect selected objects by moving the cursor to an unoccupied 
location in the plane and pressing [ENTER]. 


Selecting one object. 


1. Move the cursor using the Pointer Select an object. 
tool until the object’s name appears, 


and press [ENTER]. 


The selected object appears as a 
marquee outline. 


~E 
1 


Method #1: Selecting multiple objects. 


1. Move the cursor using the Pointer Select the objects. 
tool until the object’s name appears, will. 
and then hold [t] and press [ENTER]. ee d ‘ 

2. Repeat step 1 for other objects that aug ag 


you want to select. (The circle and 
triangle in this example.) 


All selected objects appear as a 
marquee outline. 


Method #2: Selecting multiple objects. 


THIS CIRCLE 


1. Press and hold [A] and press the Draw a marquee rectangle 


cursor pad to draw a marquee OUNCE One GS, 


rectangle around the objects that you 
want to select. 


2. Release [A]. (The circle, triangle, and 
their points are selected in this 
example.) 


All selected objects appear as a 
marquee outline. 
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Learning the Basics (Continued) 


Deleting Objects 


Labeling Points and 
Objects 


Note: A point appears with 
a label “a” beside it. 


Note: Another point, a 
segment connecting the two 
points, and a label “b” 
appear. 


Note: The completed 
triangle appears as well as 
the label “c” beside the last 
point created. 


Dependent and 
Independent 
Objects 


Delete objects by selecting them using the procedures described on 
the previous page, and then pressing [=] (backspace key) or [F8] and 
select 7:Delete (delete option in the File toolbar menu). 


You can label points and objects in the following two ways: 
e As you create them (see below). 
e With the Label tool in the Display menu (see page 161). 


Labeling objects as they are created is intended for quick access and 
is limited to five alphanumeric characters. Label editing is not 
available; however, after constructing the object, you can edit a label 
with the Label tool. 


1. Press and select 3:Triangle. 


Define and label the first 


2. Move the (‘) cursor to the desired 
point. 


location, press to create the 
first point, and then press A (for a 
lowercase letters) or [t] A (for l 
uppercase letters). 


3. Move the cursor and press [ENTER] to 
create the second point, and then 
press B. 


Define and label the second 
point. 


et 


E 


Define and label the third 
point. 


a 


AS 


b c 


4. Move the cursor and press to 
create the third point, and then press C. 


All objects are created using one or more points. The manner in 
which you create an object determines whether or not it is 
dependent or independent of the object. This distinction becomes 
important with respect to dragging objects. 


A point constructed by itself is called a basic point. You can identify 
basic points by selecting the Pointer tool and pressing once. All 
basic points will flash and can be dragged. 


An independent object is an object created using only basic points. 
Independent objects can be moved (dragged) but cannot be modified 
directly. By moving the basic points used for their construction, you 
can modify them indirectly. 


A dependent object is an object constructed using an independent 
object (or another dependent object). Dependent objects cannot be 
moved (dragged) or modified directly. You can move or modify them 
indirectly by moving the basic points or independent objects 
responsible for their existence. 
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Dragging Objects 


Hint: Press [J to lock 
the cursor in drag mode. 


Positioning a 
Construction 


Multi-Step 
Constructions 


You can move constructed objects that you define with the Pointer 
tool anywhere in the plane. For example, to reposition a constructed 


object: 

1. Construct a triangle as previously 
described on page 110. 

2. Press and select 1:Pointer. 

3. Position the (+) cursor until it 
changes to the (x) cursor. 
The message “THIS TRIANGLE” 
appears. 

4. Press and hold [A] to use the 


dragging hand, and then press and 
hold © to move the triangle to the 
right. 


i THIS TRIANGLE 
r. 


You can scroll the drawing window to anywhere within the virtual 
working area (see page 159) by pressing and the cursor pad at 
the same time. The default position of the active drawing window is 


at the center of the virtual working area. 


1. 


Construct several geometric 
objects as shown. 


Press and select 1:Pointer. 


Press and hold [2nd], and then 
press the cursor pad to scroll 


all objects in the active a 


J DEG AUTO FUNC 


drawing window. 


open hand 
scroll cursor 


You perform multi-step constructions by repeating the construction 
of individual points described in this section. Lines require one point 
and a direction, line segments require two points, triangles and arcs 
require three points, and polygons require n points where n is greater 
than two. 


As an example, to illustrate the basic steps in this section, the 
procedure below will construct and measure a circle circumscribed 
around a triangle. 


1. 


Press [F8] and select 3:New. 


2. Type in a name for the variable to 


start a new construction, and press 


ENTER] twice. 


Start a new construction. 


HEL 


Type: Figure 
Folder! mainė 


Variableictriag ] 
CEnter=0k > CESC=CANCELD 
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Learning the Basics (Continued) 


Multi-Step 3. Construct and label a triangle. Construct and label a triangle. 

Constructions (Perform steps 1 through 4 in 

(Continued) “Labeling Points and Objects” 
described on page 112.) 


V 


C 


4. Construct perpendicular bisectors for Construct the first 
two sides of the triangle by pressing perpenoiculatbisector 
and selecting 4:Perpendicular 


. Fi IDICULAR BISECTOR 
Bisector. frre TANGLE 
B Ẹ 


5. Select side AB and press [ENTER]. 


Py 


6. Select side BC and press [ENTER]. Complete the perpendicular 
bisectors. 


rh 
f 


7. Modify the appearance of the Modity the lines. 
perpendicular bisectors from solid to TH LINE 
dotted lines by pressing [F7] and 
selecting 9:Dotted. 


8. Select a line and press . 


rh 
f 


9. Repeat step 8 for the other 
perpendicular bisector. 


t 
! 
r 
D 


10. Press and select 1:Circle. 


11. Define the center point of the circle Define the center point. 
by moving the cursor near the 
intersection of the perpendicular oe 
bisectors until the message “POINT AT 
THIS INTERSECTION” appears and PRES 
pressing [ENTER]. 


EDINT AT THIS INTERSECTION 
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12. Complete construction of the circle by Complete the circle. 
pressing the cursor pad (Q) to | 
expand the circle. 


Press the cursor pad (Q and @) until 
the cursor is near one vertex of the 
triangle and the message, “THIS 
RADIUS POINT” appears, and then 
press to complete the circle. 


13. Measure the circumference of the Measure the circumference. 
circle by pressing and selecting 
1:Distance & Length. 


CIRCUMFERENCE 
OF THIS CIRCLE 


14. Position the cursor near the circle 
until the message “CIRCUMFERENCE 
OF THIS CIRCLE” appears, and then 
press [ENTER]. 


Using Undo Pressing [F8] and selecting D:Undo, or pressing [¢] Z, will undo the last 
fully constructed object or operation. 
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Managing File Operations 


Opening a 
Construction or 
Macro 


Note: Pressing ©) and 
selecting 2:Macro after 
selecting the Open 
command lets you open and 
use a previously saved 
macro. 


Saving a 
Construction as 
Another Name 


Starting a New 
Construction 


The Open command opens a dialog box for opening an existing 
geometry figure or macro. 


1. Press [F8] and select 1:Open. FEN 
= — Type: Figure+ 

OF Folder! main 
press [¢] O. Wariable: 1? 


CEnter=OK 9 CESC=CANCEL> 


2. Select the type of variable that you 
want to open, Figure or Macro. 


DFEN 


3. Press the cursor pad to highlight the 
variable name that you want to 
open, and press twice. 


Macro+ 
maint 
midpoint+ 


CEnter=0K 9 CESC=CANCEL> 


Type: 
Folder: 
Variable: 


To preserve memory, the TI-92 uses an “edit-in-place” method while 
you are constructing objects. This means the variable that you 
named when you first opened the geometry session is constantly 
updated during your constructions. 


The Save Copy As command opens a dialog box that allows you to 
save the current construction to a variable name that you specify. 


1. Press and select 2:Save Copy As. 
Press [4] S. 


SAVE COPY OF Cragin. di] AS 


Type! Figure 
Folder! mainė 
Variables 


CEnter=SAVES 


CESCSCANCEL > 


2. Enter a name for your construction 
in the Variable box, and then press 


ENTER] twice. 


The New command opens a new, blank Geometry drawing window 
for creating a construction or macro. 


1. Press and select 3:New. HEH 


Tape: Figure 


Folder: mainė 
Press [¢] N. 


Variable} 
CEnter=0K > CESC=CANCEL > 


2. Press © and enter a name, up to 
eight characters, for your new 
construction; and then press [ENTER 
twice. 


Phe POEL Perr | 


A blank construction area appears. -_ a AE 
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Setting Application Preferences 


Geometry Format 
Dialog Box Options 


Defining Application 
Preferences 


The Format command opens the Geometry Format dialog box that 
allows you to specify application preferences. The default formats 
are shown below. 


yi Geometry Format 5) 


Coordinate Axes... 
Grid 

# of Locus Pointe. 
Link Locus Pointe. 
Envelope of Lines. 
Display Precision. 
Length & Ares 


Line Equations.... 
Circle Equations.. ¢x-aittty-ba tape 


Enter=SAVE ESC=CAHCEL 


USE + AHD + TO OFEN CHOICE? 


The contents of the Geometry Format dialog box are included in your 
saved construction files. Consequently, when you open a saved 
construction, the application returns to the same configuration that 
was used when you developed the construction. 


1. Press and select 9:Format. 
Press [¢] F. 


2. Press @ until the cursor is on the same line as the item that you 
want to change, and then press Q to display all options. 


3. Select the desired option. (Press the appropriate digit, or 
highlight the option and press [ENTER].) 


4. Press to save your changes and close the dialog box. 
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Setting Application Preferences (Continued) 


Format Options and The table below describes each option in the Geometry Format dialog 


Descriptions box. (Default settings are in boldface.) 
Option Description 
Coordinate Axes Displays the rectangular or polar axes. 
1:OFF 


The default distance for the tick marks is approximately 5 mm 
2:RECTANGULAR each. You can change this scale by selecting any tick mark on 
3:POLAR the horizontal axis and dragging it to a location that 
4:DEFAULT approximates the desired scale. All the tick marks in the 
horizontal and vertical axes will change accordingly. 


You can change the scale for only the y axis by dragging any tick 
mark on the vertical axis. The scale of constructed objects is not 
affected when you change the coordinate scale. 


You can rotate the axes 360 degrees to redefine the major axes 
by dragging the x axis in a circular direction. You can also rotate 
the y axis independently to create an oblique coordinate system. 
Constructed objects do not change. 


Grid Displays a grid that is composed of a dot at each coordinate. 
1:0FF The example below shows the rectangular coordinate axes with 
2:0N grid marks turned ON. The grid does not represent a polar 


coordinate system. 


Eem a |F? HIDE FE a) 
vel sil | 


# of Locus Points Determines how many objects will be constructed along the 
5 designated path when you construct a locus. 
j The complete option list is: 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 
X 70, 80, 90, 99. 
20 
; You can modify this value dynamically in your construction by 
99 selecting the locus and pressing [+] to increase the number of 


locus points or [=] to decrease the number of locus points. 
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Option 


Link Locus Points 
1:OFF 
2:0N 


Envelope of Lines 
1:OFF 
2:0N 


Display Precision 
1:FIX 1 
2:FIX 2 


C:FIX 12 


Length & Area 
1:PIXELS 
2:MM 
3:CM 
4:M 

Angle 


1:DEGREE 
2:RADIAN 


Line Equations 
1:y=ax+b 
2:ax+by+c=0 


Circle Equations 


1:(x-a)?+(y-b)?=r? 
2:x?+y?+ax+by+c=0 


Description 


When this option is ON, the points of a locus are linked by way 
of linear interpolation. When this option is OFF, only the points 
are displayed. 


When this option is ON, only the envelope of the line is 
displayed when you construct the locus of a line. When this 
option is OFF, each line of the locus is displayed. 


Determines the display precision for calculations and 
measurements in your constructions. 


You can modify this value dynamically in a construction by 
selecting the number and pressing [+] or [-] to increase or 
decrease the displayed precision of that number. 


Determines the default units for measurements in your 
constructions. All values are converted to the selected unit. 


Determines the angle units that are displayed and the geometry 
calculator mode. All angles are converted to the selected unit. 


This Angle preference is independent from the Angle preference 
in the Mode dialog box, which applies to other applications. 


Determines the format for displayed line equations. 


Determines the format for displayed circle equations. 
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Selecting and Moving Objects 


Selecting and 
Moving Objects 
Using the Pointer 
Tool 


Tip: Press [t] while 
selecting an object to select 
multiple objects. 


Note: Sometimes multiple 
objects cannot be moved 
concurrently. Dependent 
objects cannot be moved 
directly. If a selected object 
cannot be moved directly, 
the cursor reverts to the 
cross hair (+) cursor instead 
of the dragging hand (()) 
cursor. 


The Pointer tool allows you to select, move, or modify objects. 
Pressing the cursor pad lets you move the Pointer in one of eight 
directions. The primary functions of the Pointer are selection, 
dragging, and scrolling. 


You can return to the Pointer at any time by pressing [ESC]. 
To see how the Pointer tool works: 


1. Construct a triangle as previously 
described. 
2. Press and select 1:Pointer. 


3. Selecting: Select an object by Point to the object. 
pointing to it and pressing 


when the cursor message appears for pg THIS TRIANGLE 
that object. 


Deselect an object by pointing to an 
unoccupied location and pressing 


ENTER). Select the object. 


A 
Haks THIF TRIANGLE 
S 

i - 


4. Moving: Move an object by dragging Drag the object. 
it to a new location. (Only the last 
object is actually displayed.) 


To show all the points that can be 
moved, position the cursor to an 
unoccupied location and press 
once. The points that you can drag 
will flash. 
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Deleting Objects from a Construction 


Delete Defined The Delete command allows you to delete selected objects. 
Objects 1. Select the object that you want to Select the object. 
delete. (To select additional objects, 
press [t] while selecting each item.) Pua THIS TRIANGLE 


Note: In this example, only the 
triangle and not the points of the 
vertices are selected. 


Hint: Use Undo ((¢] Z) to 2. Press and select 7:Delete to delete Delete the selected object. 
recover an inadvertent the selected objects. 
deletion. pee 

Press [+]. 


Deleting All Objects The Clear All command deletes every item in the construction and 
clears the screen. 


1. Press and select 8:Clear All. 


Clear ATT 


Delete all objects 
in current figure? 


Entersves ESC=CAHCEL 


A dialog box is displayed for you to 
confirm this command. 


2. Press [ENTER] to clear the entire ERI? + FORA Fe Pare | 
construction area, or press to 
cancel. + 


MAN DEG AIT FIN 
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Creating Points 


Creating Points in The Point tool creates points that can be placed anywhere in the 
Free Space and on plane, on existing objects, or at the intersection of any two objects. 
Objects e Ifthe point created is on an object, it will remain on the object 


throughout any changes made to the point or to the object. 


¢ Ifthe point is at the intersection of two objects, the point will 
remain at the intersection when changes are made to the object 
or objects. 


¢ Ifthe objects are changed such that they no longer intersect, the 
intersection point disappears. The intersection point reappears 
when the objects again intersect. 


To create points: 
1. Press [F2] and select 1:Point. 


2. Creating points in free space: Create points in free space. 
Move the cursor to any location in 
the plane where you want a point, 
and then press to create the 
point. 


3. Creating points on objects: Create points on objects. 
Move the cursor to the location on an 
object where you want a point. When Bue | 
the cursor message appears, press i 
to create the point. i 


before after 
Note: You can attach a 4. Creating points with labels: Create points with labels. 
label to the point by entering Create a point as defined in step 2 or 
text (five-character . za ob 
maximum) trom the 3, and then press an appropriate i 7 


keyboard immediately after character key to create a label for the 
creating a point. point. 
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Creating a Point on 
an Object 


Creating an 
Intersection Point 


The Point on Object tool creates points on any existing object. The 
point is placed at the location of the cursor. It remains permanently 
attached to the object—you can drag the point to move it, but it will 
always remain on the object. 


1. Create any object, such as the 
triangle shown in this example. Ps. 


2. Press [F2] and select 2:Point on Object. 


3. Move the cursor toward the object Point to the object. 
until a cursor message appears for AENT 
the object. 

4. Press [ENTER] to create the point. Create thepormt 


S 


The Intersection Point tool creates a point at the intersection (or 
intersections) of any two defined objects. If the objects are changed 
so that they no longer intersect, the intersection point disappears. 
The intersection point reappears when the objects again intersect. 


1. Create any two intersecting objects, 
such as the circle and line shown in 
this example. (If necessary, see pages 
124 and 127.) 


2. Press [F2] and select 3:Intersection 
Point. 


3. Select the first object of two Select the first object. 
intersecting objects, and then press 


4. Select the second object, and then E 


press [ENTER] to create the intersection 


point or points. 
Select the second object. 


Points are created at each 
intersection. 
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Creating Lines, Segments, Rays, and Vectors 


Creating a Line 


Tip: To limit the slope to 
15-degree increments, press 
[4] while pressing the cursor 
pad. 


Tip: To label a line, type up 
to five characters 
immediately after creating 
the line or use the Label 
tool. 


Creating a Segment 


Tip: To limit the slope to 
15-degree increments, press 
[4] while pressing the cursor 
pad. 


The Line tool creates a line that extends infinitely in both directions 
through a point at a specified slope. You can control the slope of the 
line in free space or create the line to go through another point. 


1. 
2. 


Press [F2] and select 4:Line. 


Move the (‘) cursor to the desired 
location, and press to create 
the initial point of the line. 


Move the cursor away from the point 
to create the line. 


The line is drawn in the same 
direction as the keypress. When the 
line appears, you control the slope of 
the line by continuing to press the 
cursor pad. 


Press [ENTER] to complete the 
construction. 


Create a point. 


Create the line. 


The Segment tool creates a line segment between two endpoints. 


1. 
2. 
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Press [F2] and select 5:Segment. 


Move the (‘) cursor to the desired 
location, and press to create 
the initial endpoint of the segment. 


Move the pointer to the location for 
the final endpoint of the segment. 


Press [ENTER]. 


Create the initial point. 


wer 


Create the final point. 


oe 


Creating a Ray 


Tip: To limit the slope to 
15-degree increments, press 
[4] while pressing the cursor 
pad. 


Creating a Vector 


Tip: To limit the slope to 
15-degree increments, press 
[4] while pressing the cursor 
pad. 


The Ray tool creates a ray defined by an initial endpoint and 
extending infinitely in a specified direction. You can control the 
slope of the ray in free space or create the ray to go through another 
point. 


1. 
2. 


Press [F2] and select 6:Ray. 


Move the (‘) cursor to the desired Create a point. 
location, and press [ENTER] to create 
the endpoint of the ray. 


Position the ray in the desired Create the ray. 
orientation using the cursor pad. 


Press [ENTER]. 


The Vector tool creates a vector between two points. A vector is a 
segment defined by magnitude and direction with a tail (initial 
endpoint) and head (final endpoint). 


1. 
2. 


4. 


Press [F2] and select 7:Vector. 


Move the (‘) cursor to the desired Create the tail. 
location, and press [ENTER] to create 
the tail of the vector. 


ue 


Move the pointer to the location for Create the head. 
the head. 


Press [ENTER]. a 
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Creating Lines, Segments, Rays, and Vectors (Continued) 


Creating a Resultant 
Vector 


Note: The selected vectors 1. 


The Vector Sum tool in the Construction menu creates a resultant 


vector that is the sum of two selected vectors. 


do not have to share a 
common endpoint (tail) and 


may also be previously 2. 


defined vector sums. 


126 
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Create two vectors as shown in this 
example. 


Press and select 7:Vector Sum. 


Move the pointer and select the first 
vector. 


Move the pointer and select the 
second vector. 


Select the initial point for the 
resultant vector, and then press 


ENTER}. 


— 


Select the first vector. 


THIS VECTOR 
K 


<= 


Select the second vector. 


E E OE EE = 
THIS VECTOR 
i 


Select a tail point for the 
vector sum. 


Creating Circles and Arcs 


Creating a Circle 
Using the Circle 
Tool 


Tip: To label a circle, type 
up to five characters 
immediately after creating 
the circle or use the Label 
tool. 


Creating a Circle 
Using the Compass 
Tool 


Note: The center point can 
actually be anywhere in the 
plane. 


Note: The first two points 
determine the radius; the 
third point becomes the 
center point of the circle. 


The Circle tool in the Curves and Polygons menu creates a circle 
defined by a center point and the circle’s circumference. The 
circumference of the circle also can be attached to a point. 


You can resize the circle by dragging its circumference. You can 
move the circle by dragging the center point. 


1. Press and select 1:Circle. 


2. Move the (‘) cursor to the desired 
location and press to create 
the center point of the circle. Moving Gy 
the cursor expands the circle. 


Create the center point. 


Specify the radius and create 


3. Continue to move the cursor away i 
the circle. 


from the center point to specify the 
radius, and then press to 
create the circle. 


The Compass tool in the Construction menu creates a circle with a 
radius equal to the length of an existing segment or the distance 
between two points. 


You can change the radius of the circle by dragging the endpoints of 
the segment that defines the radius. You can move the circle by 
dragging its center point. 


1. Create a segment or two points to 
define the radius of the circle. 


2. Press [F4] and select 8:Compass. 


3. Move the pointer to the segment, and Select a segment. 


press [ENTER]. 


THIS ZEGMEMT 
k 


4. Move the pointer to one of the Select a center point. 
endpoints of the segment, and press 


ENTER] to create the circle. 


THIS FOINT 


m— K 


5. (Optional) Follow the same basic 
steps to create a compass circle using 
points. Select three points to perform 
the construction. 


Create the circle. 
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Creating Circles and Arcs (Continued) 


Creating an Arc The Arc tool creates an arc defined by two endpoints and a curvature 
point that specifies the curvature of the arc. 


1. Press and select 2:Arc. 


2. Move the (‘) cursor to the desired Create the initial point. 
location, and press [ENTER] to create k 
the initial endpoint of the arc. 

3. Move the pointer away from the Move the pointer. 
initial endpoint. —— 

4. Press [ENTER], and then move the Create the curvature point. 


cursor to create the curvature point. D 


5. Move the pointer from the curvature Create the final point. 


point, and then press [ENTER] to create AN 


the final endpoint. 


Resizing an Arc You can resize an arc or change its curvature by dragging any of the 
three defined points. 


1. Move the cursor to one of the points Drag a point to resize the arc. 
that define the arc. 


THIF FOINT 


2. Press and hold while pressing the 
cursor pad to resize the arc. 


2 


Moving an Arc You can move the arc by grabbing the arc away from the points that 
define it and dragging it to a new location. 


1. Move the cursor to any location on Select the arc before 
the arc that is away from the points. — 2499/79 to move the are. 


THIS ARC 


2. Press and hold while pressing the 
cursor pad to move the arc. 


> 
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Creating Triangles 


Creating a Triangle 


Note: You can limit the 
slope of its sides to 
15-degree increments by 
pressing [t] while 
constructing the triangle. 


Note: An outline of the third 
side is displayed as you 
move the cursor. 


The Triangle tool creates a triangle defined by three points (vertices). 


Modifying: You can modify a triangle by dragging one of its 


vertices. 


Moving: You can move a triangle as an object by grabbing it away 
from the vertices and moving it to a new location. 


Moving a point: You can move a point placed on a triangle along 


the entire perimeter of the triangle. 
Press and select 3:Triangle. 


Move the (d) cursor to the desired 
location, and press to create 
the initial vertex. 


Move the pointer from the initial 
vertex, and then press to 
create the second vertex. 


Move the pointer to the location for 
the final vertex. 


Press to create the final vertex 
to complete the triangle. 


Create the first vertex. 


K 


Create the second vertex. 


Locate the final vertex. 


Create the triangle. 
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Creating Polygons 


Creating a Polygon 


Tip: You can limit the slope 
of the sides of a polygon to 
15-degree increments by 
pressing [t] while 
constructing the polygon. 


Placing and Moving 
a Point ona 
Polygon 


The Polygon tool constructs an n-sided polygon of any shape defined 
by n points (vertices) where n is a number greater than two. 


1. Press and select 4:Polygon. 


2. Move the (‘) cursor to the desired 
location. 


3. Press [ENTER] to create the initial Create the initial vertex and 
vertex, and then press the cursor pad {e first side. 


to create the first side. 
i 


4. Press [ENTER], and then move the Create additional vertices. 
pointer to create each of the other 


vertices. = 
5. To terminate construction of a = 


polygon: 
e Move the pointer to the initial 
vertex until “THIS POINT” is Select ne original paint 


displayed, and then press [ENTER]. eens 
e Press a second time on the aan 
last point of a polygon. 


Polygon is complete. 


You can move a point placed on a polygon along the entire perimeter 
of the polygon. 


1. Press and select 1:Point. Create a point. 


2. Move the (8) cursor to the perimeter ON THIS POLYSON 
of the polygon, and press [ENTER]. Pe. 


3. Press and hold [4] while pressing the Grab and move the point. 
cursor pad to move the point along 
the perimeter of the polygon. 


J 
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Creating a Regular 
Polygon 


Note: After creating a 
regular polygon, you can 
move a point placed on it 
along the entire perimeter of 
the polygon. (See previous 
page.) 


Note: The polygon can have 
a minimum of 3 and 
maximum of 17 sides. If you 
move beyond 17 sides or 
180 degrees from the initial 
vertex and the center point, 
the convex polygon 
becomes a star polygon, 
and a fraction is displayed at 
the center point. 


Note: The minimum value is 
5/2 and the maximum value 
is 17/3. The numerator is 
the number of sides. The 
denominator is the number 
of times the star is crossed. 


The Regular Polygon tool constructs a regular convex or star 
polygon defined by a center point and n sides. 


To begin creating either type polygon, perform steps 1 through 3, and 
then go to the appropriate step 4 depending on the type of polygon 
that you want to create. 


1. 
2. 


Press and select 5:Regular Polygon. 


Move the (‘) cursor to the desired 
location. 


Press [ENTER] to create the center 
point, press the cursor pad to expand 
the radius, and then press [ENTER]. 


The number of sides is displayed at 
the center point. (Default = 6.) 


To create a regular convex polygon: 


4. 


Move the pointer clockwise from its 

current position to decrease (-) the 

number of sides or counterclockwise 
from its current position to increase 
(+) the number of sides. 


Press to complete the convex 
polygon. 


To create a regular star polygon: 


6. 


Move the cursor counterclockwise 
from its current position until a 
fraction is displayed at the center 
point. Continue to move the cursor 
until the desired number of sides is 
reached. 


Press to complete the star 
polygon. 


Create the center point. 


og 


Specify the radius. 


K. 


Determine # of sides. 


- cw ECW + 


A a M 


Completed polygon. 


a 


Rotate counterclockwise. 


Completed polygon. 
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Constructing Perpendicular and Parallel Lines 


Constructing a 
Perpendicular Line 


Note: The order of steps 3 
and 4 can be reversed. 


Note: You can move the 
perpendicular line by 
dragging the point through 
which the line passes or by 
changing the orientation of 
the object to which it is 
perpendicular. 


The Perpendicular Line tool creates a line passing through a point 
and perpendicular to a selected linear object (line, segment, ray, 
vector, side of a polygon, or axis). 


1. Create any object having linear 
properties such as the triangle shown 
in this example. 


2. Press and select 1:Perpendicular 
Line. 


3. Move the cursor to a side or object Select a linear object. 
through which you want the 
perpendicular line to pass, and then 


press [ENTER]. 


PERPENDICULAR THETHI 
SIDE OF THE TRIANGL 


4. Move the cursor to the point through Select a point. 
which you want the perpendicular THRU THIS POINT 
line to pass, and then press [ENTER]. 


A dependent perpendicular 
line is drawn. 


5. Drag one of the vertices of the Change the orientation. 
triangle to change its orientation. 


132 Chapter 7: Geometry 


Constructing a 
Parallel Line 


Note: The order of steps 3 
and 4 can be reversed. 


Note: You can move the 


parallel line by dragging the 
point through which the line 


passes or by changing the 
orientation of the object to 
which it is parallel. 


The Parallel Line tool creates a line that passes through a point and is 
parallel to a selected linear object (line, segment, ray, vector, side of 
a polygon, or axis). 


1. Create any object having linear 
properties such as the triangle shown 
in this example. 


2. Press and select 2:Parallel Line. 


3. Move the pointer to the line, Select a linear object. 
segment, ray, vector, or side of a 
polygon that will be parallel to the 
constructed line, and then press 


ENTER}. 


PARALLEL TO THI? SIDE 
OF THE TRIAMGLE 


4. Move the pointer to a point through Select a point. 
which the parallel line will pass, and 


then press [ENTER]. TORY. 
THRU THIS POINT "=, 
A dependent parallel line is 
drawn. 
5. Drag one of the vertices of the Change the orientation. 
triangle to change its orientation. 
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Constructing Perpendicular and Angle Bisectors 


Constructing a 
Perpendicular 
Bisector 


Note: For two points, select 
and press [ENTER] for each 
point. 


Constructing an 
Angle Bisector 


Tip: You can change the 
angle bisector by dragging 
any of the three points that 
define the angle. 


The Perpendicular Bisector tool creates a line that is perpendicular to 
a segment, a vector, a side of a polygon, or between two points, and 
passes through the midpoint of the object. 


You can move the perpendicular bisector by moving one of the 
endpoints that define the bisected line segment. A perpendicular 
bisector cannot be translated directly unless it is constructed 
between two basic points. 


1. Create any object or objects such as 
those shown below. 


2. Press and select 4:Perpendicular 
Bisector. 


3. Move the pointer to one of the 
following, and press [ENTER]. 


A segment or a vector. The side of a polygon. Two points. 


perpendicular bisectors 


The Angle Bisector tool creates a line that bisects an angle identified 
by three selected or created points. The second point defines the 
vertex of the angle through which the line passes. 


1. Create a labeled triangle such as the 
one shown in this example. 


2. Press [F4] and select 5:Angle Bisector. 


C 


3. Select three points to define the Select points A, B, and C. 
angle that you want to be bisect. (The 
second point that you select is the 


vertex of the angle.) 


The angle bisector is created when c 
you select the third vertex. i 


ngle bisector 
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Creating Midpoints 


Creating a Midpoint The Midpoint tool creates a point at the midpoint of a segment, a 
vector, the side of a polygon, or between two points. 


1. Create any object or objects such as 
those shown below. 


2. Press and select 3:Midpoint. 


3. Move the pointer to one of the 
following, and press [ENTER]. 


Note: For two points, select A segment. The side of a polygon. Two points (create or select). 
and press [ENTER] for each 
point. B 

midpoints 
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Transferring Measurements 


About Transferring 
Measurements 


Creating a 
Measurement 
Transfer Point ona 
Ray 


Note: If you select a point, a 
dotted line appears. Position 
the dotted line as you want 
it, and then press [ENTER] to 
set the position. 


The Measurement Transfer tool creates: 


A point on a ray or vector from the initial point of a line, segment, 


polygon, or axis. 


A point at a proportional distance from another point. 


A point on a circle that is at an equivalent arc length from another 


point on the circle. 


The point created by the measurement transfer is dynamically 
updated. The magnitude of the measurement that is transferred 
defaults to the specified unit of length. 


Note: See “Measuring Distance and Length of an Object” on page 149 
and “Creating and Editing Numerical Values” on page 162 to create 
the numerical values shown in the examples in this section. 


Perform the following steps to transfer the measurement of a 
segment to a ray. 


l. 
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Construct and measure a segment, 
and construct a ray as shown in this 
example. 


Press [F4] and select 9:Measurement 
Transfer. 


Point to any measurement or 
numerical value, and press [ENTER] to 
select the value. 


Select a ray, vector, polygon, point, 
or axis; and press to transfer 
the measurement to the object. 


A point is created that is an 
equivalent distance from the 
endpoint of the ray. 


son 


Select a numerical value. 


THIS MUMEER 
kt 
2. 43cm 


Select a ray. 


THIS RAY 


Transfer the measurement. 


on 


Creating a 
Measurement 
Transfer Point ona 
Circle 


Note: The direction of the 
distance or arc length is 
counterclockwise for positive 
values and clockwise for 
negative values. The 
direction is determined by 
the sign of the selected 
numerical value. 


Perform the following steps to create a point on a circle at a 
proportional arc length away from a selected point. 


1. Create a circle with a point on it, and 
then create a numerical value as 
shown in this example. 


2. Press [F4] and select 9:Measurement 
Transfer. 


3. Move the cursor and press [ENTER] to THiS NUMER 
select the numerical value. 4 


4. Move the cursor and press [ENTER] to Tukee 
select the circle ai 


5. Move the cursor to the existing point £ 
on the circle. £ E FHS FAINT, 


6. Press to create a point on the err 
circle that is a proportional arc 4 
length away from the initial point. 
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Creating a Locus 


Creating a Locus 


Note: The number of points 
calculated in the 
construction of the locus is 
defined in the Geometry 
Format dialog box. 


Note: The locus is 
dynamically recalculated 
when you modify the objects 
that define the locus. 


The Locus tool creates a set of objects defined by the movement of a 
point along a path. A path is any defined object on which a point can 
be placed. 


1. Construct two circles as shown. ~n and attach two 
circles. 


The center point and circumference 
of the small circle must be attached 
to the circumference of the large 
circle. 


This point indicates that the 
circlég are attached. 


2. Press and select A:Locus. 


3. Select the small circle as the object Select the object. 


for which to construct the locus. 
Gen} 


4. Select the center point of the small Select a point on the path. 
circle as the point that lies on a path. 


When you select a point on a path 
(object), the locus is constructed in 
its entirety and is considered a 
defined object. 
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Redefining Point Definitions 


Redefining the 
Definition of a Point 


Note: The new definition 
cannot be a circular 
reference. A circular 
reference occurs when a 
point that defines an object 
is redefined to be on that 
object. For example, 
defining the center point of a 
circle to be a point on the 
circle is not allowed. 


The Redefine Point tool modifies the current definition of a point. 


To redefine a point in the following construction: 


1. Create a segment and circle as shown 
in this example. 


2. Press and select B:Redefine Point. 


3. Move the pointer to a point, and then eee 


press [ENTER]. 


A pop-up menu opens to let you Select the endpoint of the 
select a point redefinition option. segment: 


“ePoint on Ubject 
[Intersection Four 
4:Transfer to another 


e Point — Redefines the point as a 
basic point at the same location. 


point 


e Point on Object — Redefines the 
point to be on an object. 


e Intersection Point — Redefines the 
point to be at the intersection of 
two objects. 


e Transfer to another point — Transfers 
the point to another existing 
point. 


4. Select 2:Point on Object. Select a point on the circle. 


5. Move the pointer to an object 
compatible with the selected option, 


and press [ENTER]. 


The point is redefined. 


The segment is attached to 
the circle. 
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Translating Objects 


Translating an 
Object 


Modifying a 
Translation 
Note: Because it is a 


dependent object, you 
cannot change the 


translated image directly. 


The Translation tool creates the image of an object translated by a 
specified, previously defined vector. 


1. Create a vector and triangle as shown 


in this example. re 
2. Press [F5] and select 1:Translation. Poe. 
3. Select the object to translate. Select the object to translate. 
ma 
` TRANSLATE THIS TRIANGLE 
4. Select the vector that defines the Select the translation vector. 
translation direction and distance. pg PY THI VECTOR 


The image of the “pre-image” is 
translated to the selected location. 
The pre-image remains in its original 


location. The image is translated. 


— aul 
translated 


pre-image image 


You can modify a translated image by dragging the vector head to a 
new location. 


¢ Grab and drag the vector head. Reposition the vector head. 
e Grab and drag the vector tail to — 
change the magnitude of the 


translation. 
, . translated 
The translated image changes according image 
to the changes made to the vector. pre-image 
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Rotating and Dilating Objects 


Rotating Objects by 
Freehand 


Hint: Press and hold 
while pressing the cursor 
pad. 


Note: Move the cursor to an 
unoccupied location and 
press [ENTER] to deselect the 
rotation point. 


The Rotate tool in the Pointer menu rotates an object about its 
geometric center or a defined point. 


To rotate an object about its geometric 
center: 


1. 


Create a triangle as shown in this 
example. 


Press [F1] and select 2:Rotate. 


Point to the object (not a point) and 
drag in the direction that you want to 
rotate the object. 


To rotate an object about a defined 
point: 


1. 


Create a triangle and a point as 
shown in this example. 


Press [F1] and select 2:Rotate. 


Select the rotation point. The point 
will blink on and off. 


Point to the object and drag in the 
direction that you want to rotate the 
object. 
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HIE TRIANGLE 
k 


} 


Drag the object around its 
geometric center 


> 


Complete the rotation. 


D 


Select the rotation point and 
grab the object to rotate. 


HIS TRIANGLE 


È 


Drag the object around the 
point. 


[> 


Complete the rotation. 


Pa 
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Rotating and Dilating Objects (Continued) 


Rotating Objects by 
a Specified Angular 
Value 


Note: The angular value 
may be any measurement 
or numerical value regard- 
less of unit assignment. 
Rotation assumes that the 
value is in degrees or 
radians, and is consistent 
with the Angle setting in the 
Geometry Format dialog 
box. Positive values = CCW 
rotation. Negative values = 
CW rotation. 


Modifying a 
Rotation 


Note: Because the rotated 
image is a dependent 
object, you cannot change it 
directly. 


The Rotation tool in the Transformations toolbar menu translates 
and rotates an object by a specified angular value with respect to a 
point. 


Note: See “Measuring Distance and Length of an Object” on page 149 
and “Creating and Editing Numerical Values” on page 162 to create 
the numerical values shown in the examples below. 


1. Create a triangle, a point, anda © ean 
numerical value as shown in this 
example. 


2. Press and select 2:Rotation. 


3. Select the object to rotate. Select the object to rotate. 


30 
ROTATE THIS TRIAMGLE 
oo 


4. Select the point of rotation. Select the rotation point. 


AROUND THIF FOINT 
x 


Select the angular value. 


"aif 


5. Select the angular value of rotation. 
USING THIF ANGLE 


The rotated image is created. The 
original object is still displayed at its 
original location. a 


eee ceeen 
y 


The rotated image is created. 


30 


You can modify a rotated image by changing the number that defines 
the angle of rotation, moving the rotation point, or modifying the 
original object. 


The rotated image is 


1. Select the number, press [F7] and 
modified. 


select 6:Numerical Edit. 


2. Change the number to a different Gay 


value and press [ENTER]. 


The rotated image moves according 
to the numerical value that defines 
the rotation. 
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Dilating Objects by 
Freehand 


Tip: Press and hold [&] 
while pressing the cursor 
pad. 


Note: Dragging an object 
through the dilation point 
causes a negative dilation. 
The cursor must travel 
through the dilation point. 


The Dilate tool in the Pointer menu expands or contracts an object 
about its geometric center or a defined point. 


To dilate an object about its geometric 
center: 


1. 


Create a triangle as shown in this 
example. 


Press [F1] and select 3:Dilate. 


Point to the object (not a point) and 
drag to dilate the object about its 
geometric center. 


Drag the object away from its center 
to expand or toward its center to 
contract. 


To dilate an object about a defined 


point: 

1. Create a triangle and a point as 
shown in this example. 

2. Press [Fi] and select 3:Dilate. 

3. Select the dilation point. The point 
will blink on and off. 

4. Point to the object and drag to dilate 
the object with respect to the dilation 
point. 

5. Drag the object away from its center 


to expand or toward its center to 
contract. 


Drag the object. 


= 


Complete the dilation. 


D> 


Select a dilation point. 


Drag the object. 


Is 


Complete the dilation. 


[> 
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Rotating and Dilating Objects (Continued) 


Dilating Objects by The Dilation tool in the Transformations menu translates and dilates 
a Specified Factor an object by a specified factor with respect to a specified point. 


Note: See “Creating and Editing Numerical Values” on page 162 to 
create the numerical values shown in the examples below. 


Note: Negative numerical 1. Create a triangle, a point, anda oe 
values result in a negative numerical value as shown in this 
dilation. example. 

2. Press [F5] and select 3:Dilation. 

3. Select the object to dilate. Select the object to dilate. 

Td 
DILATE THIS TRIANGLE 

Note: The factorcanbe any 4. Select the point of dilation. Select the dilation point. 
measurement or numerical 
value regardless of unit he 75 
assignment. Dilation ny) Ae pr HTH RESPECT 
assumes that the selected i es z 
value is without a defined i a 
Unie i a 

5. Select the factor of dilation. Select the dilation factor. 

The dilated image is created. The a 


original object is still displayed at its 
original location. 


r 
. 


The dilated image is created. 
afd 


Modifying a Dilation You can modify a dilated image by changing the number that defines 
the factor of dilation, moving the dilation point, or modifying the 
original object. 


Note: Because it is a 1. Grab and drag a vertex of the original The dilated image is modified. 
dependent object, you object. 
cannot change the dilated 
image directly. The dilated image moves according 
to the changes made to the original T 
object. dilated 
image 
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Rotating and 
Dilating Objects by 
Freehand 


Tip: Drag the object away 
from its center to expand, or 
toward its center to contract. 
Drag the object in a circular 
motion to rotate. 


Tip: Drag the object away 
from its defined point to 
expand and rotate or toward 
its center to contract and 
rotate. 


The Rotate & Dilate tool in the Pointer menu rotates and dilates a 
selected object about its geometric center or a defined point. 


To rotate and dilate an object about its 
geometric center: 


1. Create a triangle as shown in this 
example. 


2. Press [Fi] and select 4:Rotate & Dilate. 


3. Point to the object, and drag to rotate 
and dilate the object. 


To rotate and dilate an object about a 
defined point: 


1. Create a triangle and a point as 
shown in this example. 


2. Press [Fi] and select 4:Rotate & Dilate. 


3. Select the point of rotation and 
dilation. The point will blink on and 
off. 


4. Point to the object, and drag to rotate 
and dilate the object with respect to 
the point. 


THIS TRIANGLE 
i 


Drag the object in a circular 
or linear path. 


= 


Complete the rotation and 
dilation. 


THIS TRIANGLE 
k 


= 


Drag object in a circular or 
linear path, 


Complete the rotation and 
dilation. 
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Creating Reflections and Inverse Objects 


Creating a The Reflection tool creates a mirror image of an object reflected 
Reflection across a line, segment, ray, vector, axis, or side of a polygon. 


1. Create a polygon and a line as shown 
in this example. 


2. Press [F5] and select 4:Reflection. 


3. Select the object to reflect. Select the object to reflect. 
REFLECT THIS FOLYGOM 
4. Select the line, segment, ray, vector, Select the linear object. 
axis, or side of a polygon to reflect , 
the object across. Ta yy WITH RESPECT TO 
H 1 JBE This LINE 


The reflected object is 


created. 
Modifying a You can modify a reflected image by changing the original object or 
Reflection by modifying the line of reflection. 
Note: Because the reflected 1. Select, reposition, and rotate the line. The reflected image is 
image is a dependent . ; modified. 
object, you cannot change it The reflected image moves according 
directly. to the changes made to the line. 


a 
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Creating a 
Symmetrical Image 


Modifying a 
Symmetrical Image 


Note: Because a 
symmetrical image is a 
dependent object, you 
cannot change it directly. 


The Symmetry tool creates the image of an object that is rotated 180 


degrees around a point. 


1. Create a polygon and a point as 


shown in this example. 


2. Press [F5] and select 5:Symmetry. 
3. Select the object to rotate 180 


degrees. 


4. Select the point of symmetry. 


Select the object to rotate. 


EFLECT THIS POLYGON 


Select a point. 


WITH RESPECT TO THIS OBJECT 


The symmetrical image is 
created. 


You can modify a symmetrical image by changing the original object 


or by moving the point of symmetry. 


1. Grab and drag a vertex of the original 
object. (Upper right vertex of the 
original object shown in step 1.) 


The symmetrical image is modified 
according to the changes made to the 


original object. 


The symmetrical image is 
modified. 


AY 


<+—_ 
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Creating Reflections and Inverse Objects (Continued) 


Creating an Inverse 
Point 


Modifying an 
Inverse Point 


Note: Because an inverse 
point is a dependent point, 
you cannot change it 
directly. 


The Inverse tool constructs an inverse point with respect to a circle 
and a point, according to the equation OM - OM’ =r? 


where: 


M and M’ are points that lie on a ray with endpoint O. 
O = center of circle. 


M = selected point. 
M = inverse point. 
r = radius of selected circle. 


As the selected point approaches the center point, the inverse point 
approaches a point at infinity. If M is defined to be on a line, the 
locus of M’ constructs a circle that passes through the center of the 
original circle. 


If the original point lies in the interior of the circle, the inverse point 
is constructed in the exterior, and vice versa. The inverse point lies 
on a ray with the center point as the endpoint. 


1. Create a circle and a point as shown 
in this example. 


2. Press and select 6:Inverse. 


? 


3. Select the point as the original point. Select a point. 


THIS FOIMT 
E 


2 


4. Select the circle. Select a circle. 


An inverse point is created. 


ae 


You can modify an inverse point by dragging the point or by 
modifying the circle that defines it. 


1. Grab and drag the original point. The inverse point is modified. 


The inverse point inside the circle 
moves according to the changed 
position of the original point. 


n 


148 Chapter 7: Geometry 


Measuring Objects 


About Measuring 
Objects 


Measuring Distance 
and Length of an 
Object 


Measuring the Area 
of a Closed Object 


For all measurements described in this section: 


e You can add a descriptive comment to a measurement by entering 
text immediately after creating the measurement, or by using the 
Comment tool in the [F7] Display toolbar menu. 


e You can change the location of a measurement result by dragging 
it to a different location. 


The Distance & Length tool measures length, arc length, perimeter, 
circumference, radius, or the distance between two points. 


1. Create a segment as shown in this 
example. 


2. Press [F6] and select 1:Distance & 


Length. 
3. To measure: Select an object. 
$ Length, perimeter, or pz LENGTH OF THIS SEGMENT 


circumference — Select a segment, 
arc, polygon, or circle. 


e Distance — Select two points. The result is displayed. 


e Radius — Select the center point, 
and then the circumference of the 
circle. 


Z. racm 


The Area tool measures the area of a selected polygon or circle. 


1. Create a polygon or circle. 

2. Press and select 2:Area. < / 

3. Select the polygon or circle whose Select an object. 
area you want to measure, and then 


press [ENTER]. 


The result is displayed. 


Chapter 7: Geometry 149 


Measuring Objects (Continued) 


Measuring an Angle 


Hint: If an angle mark is 
displayed on the angle, 
select the angle mark to 
measure the angle. 


Measuring the Slope 
of a Linear Object 


The Angle tool measures an angle defined by three selected points or 
an angle mark. The second point selected is the vertex of the angle. 
The result is displayed in degrees or radians consistent with the 
Angle option in the Geometry Format dialog box. 


1. Create two segments that have a 
common point, or any polygon. 


2. Press and select 3:Angle. 


S 


3. Select three points to specify the Select three points. 
angle. The second point that you 
select is the vertex. 


THIS POINT 
kE 


i 


The result is displayed. 


50. 08% 


> 


The Slope tool measures the slope of a selected segment, ray, vector, 
or line. 


1. Create any linear object. 


2. Press and select 4:Slope. 


OE a 


3. Select the segment, ray, vector, or Select an object. 
line whose slope you want to 
measure. 


THIS LINE 
k 


ae ee 


The result is displayed. 


Tas 
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Determining Equations and Coordinates 


About the Equation The Equation & Coordinates tool displays the equation of a line, 

& Coordinates Tool circle, or coordinates of a point with respect to a default coordinate 
system. The equation or coordinates are updated when the object is 
modified or moved. 


Checking the 1. (Optional) To display the x and y Select an object. 

Equation and axes, press [F8] and select 9:Format; 

Coordinates of a and then select 2:RECTANGULAR from Guaman OF THIS LINE 
Point or Line the Coordinate Axes option. Re 


2. Press [F6] and select 5:Equation & 
Coordinates. 


3. Select the point or line whose The result is displayed. 
coordinates or equation you want to 
find. 
nE _Gs0, 67x-O. 35 


Checking the The Equation & Coordinates tool displays the equation of a circle 
Eq uation and with respect to a default coordinate system. The equation or 
Coordinates of a coordinates are updated when the object is modified or moved. 
Circle 1. (Optional) To display the x and y Select an object. 


axes, press and select 9:Format; 
and then select 2:RECTANGULAR from iai a ars 
the Coordinate Axes option. 

2. Press [F6] and select 5:Equation & 
Coordinates. 


3. Select the circle whose equation you The result is displayed. 
want to find. 


4. Select the center point of the circle to 
find the coordinates of the point. 


Select a point to display its 
coordinates. 
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Performing Calculations 


Performing 
Calculations on 
Constructed 
Objects 


Note: The result of a 
calculation must be a single 
floating-point number to be 
displayed. 


Note: The characters 
assigned to each value are 
copied from the drawing 
window and indicate that the 
value is a variable. The 
characters are an internal 
variable representation and 
do not affect other system- 
level variables with the 
same name. You can have 
up to 10 variables per 
calculation. 


Note: You can recall a 
calculation by selecting the 
result and pressing 

2nd) [ENTER]. 


The Calculate tool opens a calculation entry line near the bottom of 
the screen. The entry line is the interface for entering mathematical 
expressions involving geometric objects. This tool lets you do the 
following: 


e Perform calculations on constructed objects. 
- Access various features of the TI-92 calculator. 


Follow the steps below to perform calculations using measurements, 
numerical values, calculation results, and numerical inputs from the 
keyboard. 


Construct and measure an 


1. Construct a polygon, and then 
object. 


measure the distance between each 
point (see page 149). 


2. To calculate the perimeter, press 
and select 6:Calculate. 


3. Press ©) to select the first 
measurement, and then press [ENTER]. 


Press [4]. 


Press © as necessary to select the 
second, third, and fourth measure- 
ments, and then press each 
time. (Press [+] before each variable.) 


oC OF 


6. With the cursor in the entry line, 
press [ENTER]. 


The sum is calculated and displayed 
after R:. 


Ri 3.27 


Observe interactive 


7. To see interactive calculations, grab 
calculations. 


a vertex of the polygon and drag it to 
another location. 


Observe the dynamic changes in the 
result (R:) as the object is changed. 
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Collecting Data 


Collecting Data 
about an Object into 
a Table 


Tip: Press [+] H to place the 
collected data as a vector in 
the history area of the Home 
screen for later review. 


The Collect Data tool collects selected measurements, calculations, 
and numerical values into the variable sysData. You can collect up to 
10 data measurements simultaneously. 


1. 


Note: You can automatically 
collect defined data entries if 
the Store Data icon appears in 
the toolbar while you are 
animating your construction. 
(See “Putting Objects in 


Construct an object, and then 
measure its dimensions. 


For example, measure the sides of a 
triangle and calculate its perimeter. 


Press [F6] and select 7:Collect Data, 
and then select 2:Define Entry. 


Select each measurement and 
calculated value to define the data to 
collect. 


The data will appear in the 
Data/Matrix Editor in the order in 
which the data was selected. 


Press [F6] and select 7:Collect Data, 
and then select 1:Store Data. 
—or— 

Press [¢] D. 


Press and select 6:Data/Matrix 
Editor, and then open the variable 
sysData to display the lists of 
collected data. 


Construct and measure. 


3. 270m 
2. 290m 


R: 7.85 2. 29cm 


Define the data to collect. 


Display the lists. 
H3 


oS 


c3 
2.29307. 
A 


On CA bh 


(Note: Labels aré also copied 
to the table, if available.) 


Motion” on page 156). HAIN 


DEG AUTO FUNC 
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Checking Properties of Objects 


Editing Check 
Property Text 


Determining If 
Points Are Collinear 


Tip: Position the text box to 
the desired location before 
pressing to display 
the result. 


Note: The displayed 
property changes when the 
third point (center point) is 
no longer collinear with the 
endpoints of the segment. 


Determining If Lines 
Are Parallel 


For all properties described in this section, you can edit the Check 
Property text using the Comment tool (See page 162) to customize the 
result. 


The Collinear tool verifies whether or not three selected points lie on 
the same line. 


1. Construct a circle and a segment 
such that the segment passes through 
the center point and its endpoints are 
attached to the circle. 


2. Press [F6] and select 8:Check Property, 
and then select 1:Collinear. 


3. Point to each endpoint of the Select three points. 
segment and the center point of the aes 
circle, pressing each time. Ga 

4. Press to display the property. \ 


5. Drag one of the endpoints of the 
segment a few pixels up and a few a 
pixels down. 


ċọllinear 
linear 
The Parallel tool verifies whether or not two lines, segments, rays, 
vectors, axes, or sides of a polygon are parallel. 


1. Construct two segments as shown. 


2. Press [F6] and select 8:Check Property, 
and then select 2:Parallel. 
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Tip: Position the text box to 
the desired location before 
pressing to display 
the result. 


Note: The displayed 
property changes when the 
two segments are no longer 
parallel. 


Determining If Lines 
Are Perpendicular 


Tip: Position the text box to 
the desired location before 
pressing to display 
the result. 


Note: The displayed 
property changes when the 
two segments are no longer 
perpendicular. 


3. Point to the first segment and press Select the objects. 
ENTER]. Then point to the second Sie 1 
segment and press [ENTER]. 


4. Press to display the property Parallel 
of the two segments. . 
5. Drag the endpoint of one of the Hot parallel 
segments a few pixels up or down. . 3 


oe 


The Perpendicular tool verifies whether or not two lines, segments, 
rays, vectors, axes, or sides of a polygon are perpendicular. 


1. Construct two segments as shown. 


2. Press and select 8:Check Property, 
and then select 3:Perpendicular. 


3. Point to each segment, pressing Select the objects. 
ENTER] each time. ; 
k FERFENDICULAR TO THIS SEGMEHT 


4. Press to display the property. | 
Perpendicular 
5. Drag the endpoint of one of the 
Hot perpendicular 
segments so that they are no longer 
perpendicular. 


— 
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Putting Objects in Motion 


Animating 
Independent 


To 


Note: The farther away the 4. 
spring is pulled, the faster 

the object is animated. You 

can also increase or 

decrease the animation 

while the object is in motion 

by pressing [+] or (-], 

respectively. 
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The Animation tool automatically moves an independent object along 
a specified path. 
Objects 7 


If the Pointer tool is visible in the toolbar and the object does not 
lie on a defined path, the animated direction is 180 degrees from 
the spring. Otherwise, the object is animated along its defined 
path. 


If the Rotate, Dilate, or Rotate & Dilate tool is visible in the Pointer 
toolbox and the object can be transformed, the animation will be 
relative to the visible Pointer tool. For example, if the Rotate tool 
is visible, the object is rotated automatically. 


Pressing [ENTER] pauses the animation; pressing [ENTER] again 
resumes the animation. Pressing or cancels the 
animation. 


animate an object: 


Construct two circles as shown in 
this example. 


Press and select 3:Animation. 


Select the point of the object to Select the point. 


animate. 


Drag the animation spring in the Drag the animation spring. 


opposite direction of the intended 
animation, and then release [8]. 
—or— 

Press and release twice quickly. 


The small circle moves around the 
circumference of the large circle. 


Tracing the Path of The Trace On/Off tool traces the path of an object as it is moved. 


an Object e You can trace objects manually by dragging them, or 
automatically by using the Animate tool. 


e You can select multiple objects for tracing, or deselect all trace 


objects by pressing [t ]+{ENTER] with the cursor in an unoccupied 
location in the plane. 


e You can clear the results of a trace by pressing [CLEAR]. 
To trace the path of a moving object: 


1. Create a circle as shown in this 


example. C) 

2. Press and select 2:Trace On / Off. 

3. Select the objects to trace. Select any object or objects. 
Selected objects are displayed in a carton, THE ELE 


marquee outline. 


Note: The Trace On / Off 4. To disable the trace on an object, Move the object to show the 
tool works as a toggle press and select 2:Trace On / Off. face: 


function on an object. Then select the object displayed in 


marquee outline. 


CER 
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Controlling How Objects Are Displayed 


Hiding and Showing 
Objects 


Mptei-iididdexbeyjécts are 
shpvoves pettedroatice 
baécaubes felider (jenis tonls6 
betihawn. 


Note: When the Hide / Show 
tool is active, pressing [t] 
and [ENTER] at the same time 
in free space makes all 
hidden objects visible. 


Changing the Line 
Thickness of 
Objects 


The Hide/Show tool in the Display toolbar menu hides selected 
visible objects and shows selected hidden objects. Hidden objects do 
not alter their geometric role in the construction. 


1. Construct several objects such as 
those shown in this example. 


2. Press and select 1:Hide / Show. 


3. Point to each object that you want to 


hide, and press [ENTER]. 


4. Select a hidden object to make it 
visible again. 


The Hide / Show tool works as a 
toggle function on an object. 


Select the objects. 


Selected objects are hidden. 


Hidden objects are displayed. 


i 


The Thick tool in the Display toolbar menu changes the outline 
thickness of an object between Normal (one pixel) and Thick (three 


pixels) outlines. 


1. Construct several objects such as 
those shown in this example. 


2. Press [F7] and select 8:Thick. 
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Tip: Change the thickness 
of a point to set it apart from 
other points. 


Note: This option works as 
a toggle. Reselecting the 
object changes the outline 
back to normal. 


Changing the Line 
Pattern of Objects 


Note: This option works as 
a toggle. Reselecting the 
object changes the outline 
pattern back to normal. 


Showing the Entire 
Drawing Page 


3. Point to the object to be outlined in Select the object. 
thick outline. 


THIS CIRCLE 


4. Press [ENTER] to change the outline as 
shown, and then press [ENTER] again to 
change it back to normal. 


The Dotted tool in the Display toolbar menu changes the outline 
pattern of objects between solid and dotted outlines. 


1. Press [F7] and select 9:Dotted. 


2. Point to a solid outlined object that is Select the object. 
to be displayed in dotted outline. 


THIS CIRCLE 


3. Press [ENTER] to change the outline as 
shown, and then press [ENTER] again to 
change it back to normal. 9 


The Show Page command in the File toolbar menu allows you to 
view an entire construction, which can be larger than the drawing 
window. It displays the full-page picture of the construction in 
miniature. 


1. Construct a circle that is larger Normal view. 
than the drawing window. T. POR LE FE we | 


2. Press and select A:Show Page. 


HAIN DEG AUTO FUNE 


3. Drag the small window to move Show Page view. 
the drawing view to a new ERIE -FOCA e REEE] 
location. 


4. Press [ENTER] to accept the change 
or to cancel and return to 
the normal drawing window. — — FINE 
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Controlling How Objects Are Displayed (Continued) 


Viewing Data and 
Objects at the Same 
Time 


Note: When you select Data 
View, the construction is in 
the left screen, and the Data 
Matrix Editor is in the right 
screen. The Data/Matrix 
Editor stores collected data 
in the variable sysData. If 
you have not collected data, 
sysData may be empty and 
no data will be displayed. 


Clearing Data View 


The Data View command in the File toolbar menu displays a split 
screen for viewing a geometry construction and collected data in the 
Data/Matrix Editor at the same time. 


1. Construct and measure an object. Construct and measure. 


2. 08cm 2.81cm 
R: 8.17 3. 280m 
2. Press [F6], select 7:Collect Data, Define and store the data. 


and then 2:Define Entry. 


istance & Length 
rea 
tat 


3. Select each data item that you 
want to define. 


4. Press [F6], select 7:Collect Data, ca 
and then select 1:Store Data. 


5. Press and select B:Data View. 


1:0 
ZAI 
JA 
4iSlope. . 
JiEguation & Coordinates 
éi Calculate 

+0 tect Us 


= E 


6. Press to display the 
Data/Matrix Editor and the stored 
data and to switch between the 
two applications. 


rici=2 .6458386250106 


MAIN DEG AUTO FUNC 


The Clear Data View command in the File toolbar menu brings you 
back to full-screen mode. 


1. Press [F8] and select C:Clear Data Full-screen mode. 
View. 


2, 880m, 2.81conm 


R: s.17 578cm 


MAIN DEG AUTO FUNG 


160 Chapter 7: Geometry 


Adding Descriptive Information to Objects 


Creating a Label 
Using the Label 
Tool 


Note: You also can attach a 
label to a point immediately 
after it is created by entering 
text from the keyboard. 


Note: You can reposition 
the label by selecting it and 
then dragging it to the 
desired location. 


The Label tool attaches a label to a point, line, or circle. When you 
select an object with the Label tool, an edit box appears in which you 
can enter the label text or numbers. 


¢ The label is a textual object that you can move anywhere within a 
specified distance from the object. The relative position of the 
label is maintained. 


¢ To edit an existing label, place the cursor on the label and press 
(ENTER). A text cursor appears that allows you to edit the text in the 
label. 


e The text cursor is controlled by pressing [+] and the cursor pad 
simultaneously. 


e All label text is horizontally oriented. 
To label an object: 


1. Construct any object such as the 
triangle shown in this example. 


2. Press and select 4:Label. 


> 


3. Select a point, line, or circle. Select a point, line, or circle. 


THIS FOINT 


4. Type the label text on the keyboard, Enter a label. 
and then press ; THIE POINT 


Reposition and complete the 
labels. 
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Adding Descriptive Information to Objects (Continued) 


Creating a 
Descriptive 
Comment 


Note: The text cursor is 
controlled by pressing [+] 
and the cursor pad 
simultaneously. 


Hint: Use the Comment tool 
to add a descriptive 
label/comment to a 
measurement. 


Creating and Editing 
Numerical Values 


Note: The text cursor is 
controlled by pressing [+] 
and the cursor pad 
simultaneously. 


The Comment tool creates a text box in unoccupied space or next to 
a measurement. It is similar to the Label tool except that a comment 


text box does not attach itself to an object. 


1. Press [F7] and select 5:Comment. 


2. Press [ENTER] to create a comment box 


anywhere in the plane. Drag the 
comment box by the lower right 
corner to specify the size of the 

comment. 


3. Type the comment text on the 
keyboard, and then press [ESC]. 


You can reposition the comment by 
dragging it to the desired location. 


Drag an appropriately sized 
box. 


rs 


Enter a comment. 


Area Exploration 
The area of a circle 
is mr*2, 


ka, 


The Numerical Edit tool creates an edit box for editing numerical 
values, including interactive numbers or measurements. Interactive 
numbers must be created with this tool; and they can be interactively 
modified and used to define rotations, dilations, or measurement 


transfer values. 
1. Press and select 6:Numerical Edit. 


2. Press to place an edit box 
anywhere in the drawing for creating 
an interactive number. 


3. Type a numerical value, and then 


press [ESC]. 


4. (Optional) Add a unit description to 
a number by pressing [¢] U and 
selecting from: Number, Length, Area, 
Volume, Angle. 
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Position the edit box. 


O 


Enter a numerical value. 


CEPELIN 


Assign a unit of measurement. 


Moving and 
Modifying a Number 


Note: The I cursor is placed 
at the right of the least- 
significant digit. 


Tip: Point to a label, 
comment, or numerical edit 
value and press 
twice to open the 
appropriate tool 
automatically. 


Creating a Marked 
Angle 


You can move a number by selecting it and dragging it anywhere in 
the plane with the Pointer tool. You can modify a number when the 
edit box is active. 


l. 


Select the number that you want to 
change. 


Press [+] to delete the necessary 
digits, and then re-type the corrected 
number. 


Press [¢]@) or [¢]© to increase or 
decrease the digit to the left of the 
cursor, respectively. 


Press when finished. 


Select a number to modify. 
4 THIS MUMBER 


45. 000 


Edit the number with delete 
and replace. 


45.125 
Edit the number with 


O 


The Mark Angle tool labels an angle specified by three points with an 
angle mark. 


1. 


Create a triangle as shown in this 
example. 


Press and select 7:Mark Angle. 


Specify the angle by selecting three 
points. The second point that you 
select becomes the vertex. 


Press [F6] and select 3:Angle, and then 
select the marked angle. 


To measure the exterior angle, drag 
the angle mark through the vertex of 
the angle. 
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ua 


Select three points. 


ae 


Measure a marked angle. 


1105. 15° 


Measure the exterior angle. 


| z234. 8250 
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Creating Macros 


Introduction to 
Creating Macros 


Rules for Creating 


The Macro Construction menu item contains the tools for 
constructing macros in the Geometry application. A macro is a 
sequence of interdependent constructions. Macros are useful for 
creating new tools that construct unique objects or perform 
repetitive tasks. 


A macro constructs “final” objects based on “initial” objects. 
Intermediate objects are not constructed. This feature allows for 
easy construction of complex figures and is the primary method for 
constructing fractals. You can save macros for later use. Macros are 
saved automatically with any construction in which they are used. 
The number of objects created by a macro is limited only by 
available system memory. 


Rule Explanation 


Macros A 
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Initial objects must allow 
for the construction of 
all final objects. 


An object cannot exist 
without the points that 
define it. 


When you select Define 
Macro, a macro generates 
its final objects with the 
object’s existing 
attributes. 


Comments and labels 
cannot be defined as 
final objects. 


The location of an 
arbitrary point on an 
object is determined by 
random-number 
generation. 


The order that initial 
objects are used depends 
upon the similarity of 
their types. 


Final objects are determined by the 
initial objects. A macro must respect 
the logical structure of the figure as it 
was constructed. 


For example, a triangle cannot exist 
without its vertices. Therefore, when 
you select an object as an initial 
object, the macro is able to refer to 
the points that define the object. 


You can change these attributes 
during an intermediate step before 
you select Define Macro. In this way, 
you can hide objects (using Hide/Show 
in the Display menu that were 
selected as initial objects. 


Macros are intended as general 
purpose construction tools, like those 
in the Construction menu. You can 
select measurements and numerical 
values as final objects, but any text 
attached will not be duplicated when 
the macro executes. 


The position of the point will be 
uncertain if it is selected as a final 
object and may result in an 
incorrectly defined macro. 


For example, lines and circles are 
different types, and they are not used 
in any order. When they are the same 
type, the macro uses them in the 
order in which they were selected as 
initial objects. 


Overview: Creating The flowchart below shows an overview of the basic steps required 
and Executing a to create macros. 
Macro 


Select the initial object(s). 


Select the final object(s). (Optional) Change the 


attributes of the 
object(s) as they will 


appear in the final 
; construction. 
Define and name the macro. 


Construct an object similar to 
the initial object. 


Execute the macro, and select 
the final object. 


The Execute Macro command displays a pop-up menu that lists all 
defined macros. If the initial conditions of the selected macro are 
satisfied, the macro executes and generates the final object or 


objects. 
Example: Creating To create and execute a macro: 
Pe Executing a 1. Construct the initial and final objects. Construct the objects. 
acro 


For example, construct a triangle 
(initial object) and its perpendicular 
bisectors, and then construct a circle 
(final object) through all vertices of 
the triangle. 


2. Press [F4] and select 6:Macro Select the initial object. 
Construction. 


3. Select 2:Initial Objects, and then select 
the triangle as the initial object. 
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Creating Macros (Continued) 


Example: Creating 4. 
and Executing a 


Macro (Continued) 5 


Note: Defined macros 11. 


10. 


appear in a pop-up menu. 
Highlight the desired macro, 
and press to select it. 
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. Select 3:Final Objects, and then select 


Press [F4] and select 6:Macro Select the final object. 
Construction. 


THIS CIRCLE 


Cee % 


the circle as the final object. 


(Optional) You can change the 
appearance of your construction by 
using the Hide/Show, Thick, and 
Dotted tools in the [F7] Display toolbar 


menu. 
Press [F4] and select 6:Macro Name the macro. 
Construction. TT 
“ Name: naana aal 
. H Object name [THIS MACRO #1 
Select 4:Define Macro, and then type a 
name for the macro. 


The Name you enter will help you 
identify the macro later. The Object 
name you enter will appear in cursor 
messages when appropriate. Both 
names can be up to 25 characters. 


Note: After the Name Macro dialog has been completed, the Save 
Macro dialog will appear. You must provide a valid name to save 
your macro as a separate file. If you do not want to save the 
macro to a separate file, the macro will be saved with your 
construction. In this case, you will not be able to open the macro 
from the [F8] File toolbar menu. 


Construct the initial object (any Construct an object. 
triangle). 

Press and select 6:Macro Select the object. 
Construction, and then select 1:Execute 

Macro. saa 
Select the macro that you previously a 


defined, and then select the triangle 
to execute the macro. 


This macro determines the center Execute the macro. 
and radius of the circle and 

constructs a circle thorough all 

vertices of the triangle. 


Geometry Toolbar Menu Items 


Pointer Toolbar 
Menu 


Points and Lines 
Toolbar Menu 


Curves and 
Polygons Toolbar 
Menu 


Construction 
Toolbar Menu 


The Pointer toolbar menu contains tools for selecting and 
performing freehand transformations. 


1:Pointer see page 120 
2:Rotate see page 141 
3:Dilate see page 143 
4:Rotate & Dilate see page 145 


The Points and Lines toolbar menu contains tools for 
constructing points or linear objects. 


:Point see page 122 
:Point on Object see page 123 
:Intersection Point | see page 123 
:Line see page 124 
: Segment see page 124 
:Ray see page 125 
:Vector see page 125 


The Curves and Polygons toolbar menu contains tools for 
constructing circles, arcs, triangles, and polygons. 


1:Circle see page 127 
2:Arc see page 128 
3:Triangle see page 129 
4:Polygon see page 130 
5:Regular Polygon see page 131 


The Construction toolbar menu contains Euclidean geometry 


construction tools as well as a Macro Construction tool for creating 


new tools. 


:Perpendicular Line see page 132 
:Parallel Line see page 133 
:Midpoint see page 135 
:Perpendicular Bisector see page 134 
:Angle Bisector see page 134 
:Macro Construction > | see page 164 
:Vector Sum see page 126 
:Compass see page 127 
:Measurement Transfer see page 136 
: Locus see page 138 
:Redefine Point see page 139 
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Geometry Toolbar Menu Items (Continued) 


Transformations The Transformations toolbar menu contains tools for 
Menu transformational geometry. 


:Translation see page 140 
:Rotation see page 142 
:Dilation see page 144 
:Reflection see page 146 
: Symmetry see page 147 
:Inverse see page 148 


Measurement Menu The Measurement toolbar menu contains tools for performing 
measurements and calculations. 


1:Distance & Length see page 149 
2:Area see page 149 
3:Angle see page 150 
4:Slope see page 150 
5:Equation & see page 151 
Coordinates 

6:Calculate see page 152 
7:Collect Data see page 153 
B:Check Property see page 154 


Display Menu The [F7] Display toolbar menu contains tools for annotating 
constructions or animating objects. 


1:Hide / Show see page 158 
2:Trace On / Off see page 157 
3:Animation see page 156 
4:Label see page 161 
5:Comment see page 162 
6:Numerical Edit see page 162 
7:Mark Angle see page 163 
8:Thick see page 158 
9:Dotted see page 159 
File Menu The File toolbar menu contains file operations and editing 
functions. 


:Open... see page 116 

:Save as... see page 116 

:New... see page 116 
Note: Cut, copy, and paste Cut see Note 
are not available in the :Copy see Note 
Geometry application. :Paste see Note 


:Delete see page 121 
:Clear All see page 121 
:Format... see page 117 
:Show Page see page 159 
:Data View see page 160 
:Clear Data View see page 160 
:Undo see page 115 
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Pointing Indicators and Terms Used in Geometry 


Pointers That Guide 
You 


Glossary of 
Geometry 
Definitions 


Several types of pointers exist to help guide you through your 
constructions. The pointers are shown and described below. 


Cursor Display/Name Active when... 


x arrow 


+ cross hair 


The pointer is on an object. 


A Pointer indicator is selected or the cursor 
is in motion. 


® construction A construction tool is active. 


pencil 


Ø selection pencil A construction tool is active and a point can 


be placed on an object. 


€ dragging hand A selected object can be moved. 
open hand and the cursor pad (©), ©, O, O, ©; 


©, ©, ©) are pressed at the same time to 
scroll the display anywhere within the plane. 


1 Lbeam Text or numbers can be entered or edited in 
a label or comment box. 
+ crossed lines The comment box is active. 


J) paint brush 


Thick or dotted lines are selected. 


The following terms are used in this chapter to describe specific 
TI-92 Geometry operations. 


ENTER 


drag 


marquee 
outline 
page/plane 


point 


select 


Press any of the three [ENTER] keys on the TI-92 to 
execute a command or to confirm an action. 


Drag means to point to the object that you want to 
move, press and hold [A] (drag key) to select the 
object, and then move the screen pointer to a new 
location. Release to stop dragging. 


A marquee outline shows the outline of an object 
using animated dots instead of a solid line. 


The page is a virtual working area of the plane. The 
plane is 7.5 by 10.0 inches (19.05 by 25.4 centimeters). 


When used as an instruction, point means to place 
the screen pointer on the object you want to select. 


When used as an instruction, select means pointing 
to an object and pressing [ENTER]. 
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Helpful Shortcuts 


e To turn off the TI-92 without exiting 
Geometry. 


e To undo the last completed operation. 
Press [ESC]. e To return to the Pointer tool from anywhere. 


Select an To increase or decrease the displayed 

object and precision of selected numerical values. 

press [+] or (=). To increase or decrease the number of 
objects in a selected locus. 
To increase or decrease the animation speed. 


To limit the slope of lines, rays, segments, 
vectors, triangles, or polygons to increments 
of 15 degrees when creating these objects. 
To select multiple objects. 


[A] once. To display all basic points (those points 
which you can drag) as flashing points. The 
cursor must be in unoccupied space. 


© e To begin animation of an object. The 
Animation tool must be selected and the 
cursor pointing to the object. 


On the final point of a polygon, to complete 
construction of the polygon. 

On a label, comment, or numerical value to 
invoke the appropriate editor. 


Press [t] and To deselect all hidden or traced objects. The 
[ENTER]. appropriate tool must be selected and the 
cursor must be in unoccupied space. 


Press [¢+] and e To edit or change numerical values, 
the cursor key. comments, or labels. 


Begin typing e Creating a point, line, or circle to add a label 
immediately to an object. The label is limited to five 
after: characters and can only be edited with the 
Label tool. 
e Creating a measurement to add a comment to 
the measurement. 
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Data/Matrix Editor 


Preview of the Data/Matrix Editor... .ececceeseccescceececeeeeeeeeeeeeeaeeees 172 
Overview of List, Data, and Matrix Variables... 173 
Starting a Data/Matrix Editor SeSSION............ceeseeceeeeeneeeeeeeeeeeeeeeees 175 
Entering and Viewing Cell Values ...........cccceeseceeseceseeeeeeeeceeeeeeeeaeeeeeeees 177 
Inserting and Deleting a Row, Column, or Cell... 180 
Defining a Column Header with an Expression... 182 
Using Shift and CumSum Functions in a Column Headet................ 184 
Sorting COLMNANSS: 5. sci. iiris irii EENE ARER T R AEA 185 
Saving a Copy of a List, Data, or Matrix Variable ............ eee 186 


The Data/Matrix Editor serves two main purposes. 


e This chapter describes how to use the Data/Matrix Editor to 
create and maintain a list, matrix, or data variable. 


FA FE For | FF 
EEM fProt Setuelcels header|earchtri [stat] 
— reai 
c4 
iso EEEE J 


RAD AUTO 


e Chapter 9 describes how to use the Data/Matrix Editor to 
perform statistical calculations and graph statistical plots. 
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Preview of the Data/Matrix Editor 


Steps Keystrokes Display 
Start the Data/Matrix Editor and APPS] 6 3 HEH 
create a new list variable named O3 Chern 
TEMP. QO ee 
TEMP ESC=CANCEL 
ENTER} [ENTER 
Enter a column of numbers. Then 1 [ENTER 
move the cursor up one cell (just to 2 [ENTER 
see that a highlighted cell’s value is 3 [ENTER 
shown on the entry line). 4 [ENTER 
LIST is shown in the upper-left corner to 5 [ENTER 
indicate a list variable. 6 [ENTER 
You can use © instead of to enter © MAIN RAD AUTO FUNC 
information in a cell. 
Move to column 2, and define its O 
column header so that it is twice the 
value of column 1. 2x]C1 
DATA is shown in the upper-left corner to ENTER 
indicate that the list variable was converted 
to a data variable. 
MAIN RAD AUTO FUNC 
Move to the column 2 header cell to 79) © 
show its definition in the entry line. © = - 
When the cursor is on the header cell, you 
do not need to press to define it. Simply 3 5 
begin typing the expression. 5 1g 
e Mm T T 
C CO O TO O T 
e2=2%c1 
MAIN RAD AUTO FUNC 
Go to the Home screen, and then [+] Home] 
return to the current variable. APPS) 6 1 
Clear the contents of the variable. 8 [ENTER 


Simply clearing the data does not convert 
the data variable back into a list variable. 


Tip: If you don’t need to save the current variable, use it as a scratchpad. The next time you need 
a variable for temporary data, clear the current variable and re-use it. This lets you enter 
temporary data without creating a new variable each time, which uses up memory. 
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Overview of List, Data, and Matrix Variables 


List Variable 


Note: If you enter more than 
one column of elements in a 
list variable, it is converted 
automatically into a data 
variable. 


Tip: After creating a list in 
the Data/Matrix Editor, you 
can use the list in any 
application (such as the 
Home screen). 


Data Variable 


Note: For stat calculations, 
columns must have the 
same length. 


A list is a series of items (numbers, expressions, or character strings) 
that may or may not be related. Each item is called an element. In the 
Data/Matrix Editor, a list variable: 


— Column title 
and header 
cells are not 
saved as part 
of the list. 


e Isshown as a single column of LIST 
elements, each in a separate cell. 


e Must be continuous; blank or 
empty cells are not allowed 
within the list. 


“OO E A | 


e Can have up to 999 elements. 


On the Home screen (or anywhere else you can use a list), you can 
enter a list as a series of elements enclosed in braces { } and 
separated by commas. 


Although you must use 

commas to separate | | 
elements on the entry = {bob 10 cos(x) 6 1 hidslistl i 
elements in the history MAIN RAD AUTO FUNC 1/30 

area. 


To refer to a specified Tistllll 


element in a list, use the 


format shown to the L_ Element number 
right (or index number) 


Name of list variable 


A data variable is essentially a collection of lists that may or may not 
be related. In the Data/Matrix Editor, a data variable: 


e Can have up to 99 


columns. DATA 


ao o S S 
tred BAPAE E 


* Can have up to 999 


elements in each 
column. Depending on 
the kind of data, all 
columns may not have 
to be the same length. 


[jane [smith [5r [36 [èr | 
terry [millers [əl [ee |] 
[mike [reid Jeo [r5 [rs | 


OO E A | 


e Must have continuous columns; blank or empty cells are not 
allowed within a column. 
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Overview of List, Data, and Matrix Variables (Continued) 


Data Variable 
(Continued) 


Matrix Variable 


Tip: After creating a matrix 
in the Data/Matrix Editor, 
you can use the matrix in 
any application (such as the 
Home screen). 


Note: Use brackets to refer 
to a specific element in a 
matrix. For example, enter 
mat1[2,1] to access the 1st 
element in the 2nd row. 


From the Home screen 
or a program, you can 
use the NewData 
command to create a 
data variable that 


NewData datal,listl,list2 


lies Names of existing 
list variables 


Name of data variable 


consists of existing lists. to create 
Although you cannot Name of data variable 
directly display a data 


EE Column number 


datal[1] 
(data1[1])[1] 
l Element number in the 
column 


variable on the Home 
screen, you can display 
a specified column or 
element. 


Column number 


-—— Displays column 1 of the variable data1. 


For example: 


L |m" datai[i] 
© {fred sally jane nick betty terrh: 
— S(datailiyi[i] fred: 


HAIN RAD AUTO FUNC 2/30 


= Displays element 1 in column 1 of the 
variable data1. 


A matrix is a rectangular array of elements. When you create a 
matrix in the Data/Matrix Editor, you must specify the number of 
rows and columns (although you can add or delete rows and 
columns later). In the Data/Matrix Editor, a matrix variable: 


e Looks similar to a data variable, 


but all columns must have the 23 MAT fs i = i 
same length. To 
2 [4 E E | 


e Is initially created with 0 in each 
cell. You can then enter the 


L Shows the size of the 


x : matrix. 
applicable value in place of 0. 

From the Home screen or a row 1 — row 2 

programy you can use [ETOH to [[1,2,31[4,5,6]]>mat1 

store a matrix with either of the 

equivalent methods shown to [1,2,3;4,5,6]>matl 

the right. row1 H L_tow 2 

Although you enter the 

matrix as shown above, it | iaz jas 

is pretty printed in the z f 5 l +mati p 5 a 

history area in traditional j= ~2,3104.5,61]4matl1 j 
HDL ee 


matrix form. 
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Starting a Data/Matrix Editor Session 


Creating a New 
Data, Matrix, or List 
Variable 


Note: If you do not type a 
variable name, the TI-92 will 
display the Home screen. 


. Press and then select 


. Select 3:New. 


. Specify the applicable 


RFFLICATIONS 


6:Data/Matrix Editor. 


r= Uat. 1s a1 
Pro 1701 


information for the new Type: Dates 
variable. Folder! main 


ve 


Enter=0k ESC=CAHCEL 


Item Lets you: 


Type Select the type of variable to 
create. Press © to display a 
menu of available types. 


Folder Select the folder in which the new variable will 
be stored. Press © to display a menu of existing 
folders. For information about folders, refer to 
Chapter 10. 


Variable Type anew variable name. 


If you specify a variable that already exists, an 
error message will be displayed when you press 
[ENTER]. When you press or to 
acknowledge the error, the NEW dialog box is 
redisplayed. 


Row dimension If Type = Matrix, 
and type the number Tapet Matrix+ 
è è Folderi mainė 
Col dimension of rows and 
columns in the 
matrix. 


Variable | 
Row dimensioni | 
Col dimensioni | 


Enter=0k ESC=CAHCEL 


. Press (after typing in an input box such as Variable, press 


twice) to create and display an empty variable in the 
Data/Matrix Editor. 
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Starting a Data/Matrix Editor Session (Continued) 


Using the Current 
Variable 


Creating a New 
Variable from the 
Data/Matrix Editor 


Opening Another 
Variable 


Note: Variable shows the 
first existing variable in 
alphabetic order. If there are 
no existing variables, 
nothing is displayed. 


Note about 
Deleting a Variable 


You can leave the Data/Matrix Editor and go to another application 
at any time. To return to the variable that was displayed when you 
left the Data/Matrix Editor, press 6 and select 1:Current. 


From the Data/Matrix Editor: 


1. Press and select 3:New. 
(You can press [+] N instead 
of using the toolbar menu.) 


1: Open... 
zi Save Cop 
ED re 
2. Specify the type, folder, and : 
variable name. For a matrix, iClear, Editor 
F Ji Format... 
also specify the number of 
rows and columns. 


You can open another variable at any time. 


1. From the Data/Matrix Editor, press and select 1:Open. 
(You can press [¢] O instead of using the toolbar menu. ) 
From any application, press 6 and select 2:Open. 


2. Select the type, folder, and 
variable to open. 


Type: Data+ 


Folderi main+ 


3. Press [ENTER]. Wariablet datal+ 
Enter=Uk ESC=CANCEL 


Because all Data/Matrix Editor variables are saved automatically, 
you can accumulate quite a few variables, which take up memory. 


To delete a variable, use the VAR-LINK screen ((2nd} [VAR-LINK] ). For 
information about VAR-LINK, refer to Chapter 18. 
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Entering and Viewing Cell Values 


The Data/Matrix 
Editor Screen 


Tip: Use the title cell at the 
very top of each column to 
identify the information in 
that column. 


Entering or Editing 
a Value in a Cell 


Tip: To enter a new value, 
you can start typing without 
pressing [ENTER] or [F3] first. 
However, you must use 
ENTER] or [F3] to edit an 
existing value. 


Note: To enter a value from 
the entry line, you can also 


use@ or®. 


A blank Data/Matrix Editor screen is shown below. When the screen 
is displayed initially, the cursor highlights the cell at row 1, column1. 


eg prot Setue|cel1fHeader|csic Wei [stat| 
eee ee 


Variable type 
Column headers 


Row numbers 


Row and column 
number of MAIN 
highlighted cell 


RAD AUTO FUNC 


Column title cells, used to type 
a title for each column 


When values are entered, the entry line shows the full value of the 
highlighted cell. 


You can enter any type of expression in a cell (number, variable, 
function, string, etc.). 


1. Move the cursor to highlight the cell you want to enter or edit. 
2. Press or [F3] to move the cursor to the entry line. 

3. Type anew value or edit the existing one. 

4. Press to enter the value into the highlighted cell. 

When you press [ENTER], the cursor automatically moves to highlight 


the next cell so that you can continue entering or editing values. 
However, the variable type affects the direction that the cursor 
moves. 


Variable Type After [ENTER], the cursor moves: 


List or data Down to the cell in the next row. 


Matrix Right to the cell in the next column. From the last 
cell in a row, the cursor automatically moves to 
the first cell in the next row. This lets you enter 


values for row1, row2, etc. 
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Entering and Viewing Cell Values (Continued) 


Scrolling through 
the Editor 


How Rows and 
Columns Are Filled 
Automatically 


Note: If you enter more than 
one column of elements in a 
list variable, it is converted 
automatically into a data 
variable. 


Note: Although you specify 
the size of a matrix when 
you create it, you can easily 
add additional rows and/or 
columns. 


Press: 


Q; ©, 0O, r O 
and then Q, ©, OQ, or © 


To move the cursor: 


One cell at a time 


One page at a time 


When you scroll down/up, the header row remains at the top of the 
screen so that the column numbers are always visible. When you 
scroll right/left, the row numbers remain on the left side of the 
screen so that they are always visible. 


When you enter a value in a cell, the cursor moves to the next cell. 
However, you can move the cursor to any cell and enter a value. If 
you leave gaps between cells, the TI-92 handles the gaps 
automatically. 


e Inalist variable, a cell in the gap is undefined until you enter a 
value for the cell. 


LIET LIST 


POO E A B e 
S N E A d e 


e Ina data variable, gaps in a column are handled the same as a list. 


However, if you leave a gap between columns, that column is 
blank. 


DATA DATA 


OU E A | 
S A | 


e Ina matrix variable, when you enter a value in a cell outside the 


current boundaries, additional rows and/or columns are added 
automatically to the matrix to include the new cell. Other cells in 
the new rows and/or columns are filled with zeros. 


nz 
we 
EJ 
z= 


= 
= 


1 
z 
3 
4 
ba] 
6 
r 


S O E A a e 
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Changing the 
Cell Width 


Tip: Remember, to see a 
number in full precision, you 
can always highlight the cell 
and look at the entry line. 


Clearing a Column 
or all Columns 


Note: For a list or data 
variable, a clear column is 
empty. For a matrix, a clear 
column contains zeros. 


The cell width affects how many characters are displayed in any cell. 
To change the cell width in the Data/Matrix Editor: 


1. Press [+] F or [Fi] 9 to display the FORMATS dialog box. 


Cell width is the maximum 

| number of characters that can 
Cell Width E be displayed in a cell. 
Auto-calculate + 


All cells have the same cell 
Enter=SAVE > CESC=CANCEL width. 


2. With the current Cell Width setting highlighted, press © or © to 
display a menu of digits (3 through 12). 


3. Move the cursor to highlight a number and press [ENTER]. (For 
single-digit numbers, you can type the number and press [ENTER].) 


4. Press to close the dialog box. 


This procedure erases the contents of a column. It does not delete 
the column. 


To clear: Do this: 


A column 1. Move the cursor to any cell in the column. 


2. Press and select 5:Clear Column. (This item 
is not available for a matrix.) 


All columns Press and select 8:Clear Editor. When prompted 
for confirmation, press (or to cancel). 
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Inserting and Deleting a Row, Column, or Cell 


Note About Column 
Titles and Headers 


Inserting a Row or 
Column 


Note: For a list variable, 
inserting a row is the same 
as inserting a cell. 


Note: For a list variable, you 
cannot insert a column 
because a list has only one 
column. 
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You cannot delete the rows or cells that contain column titles or 
headers. Also, you cannot insert a row or cell before a column title or 
header. 


The new row or column is inserted before the row or column that 
contains the highlighted cell. In the Data/Matrix Editor: 


1. 
2. 


Move the cursor to any cell in the applicable row or column. 


Press [F6] and select 
1:Insert. 


il 
colunn 


Select either 2:row or 
3:column. 


When you insert a row: 


In a list or data para TT 
variable, the row is I 
undefined. aN S 
In a matrix variable, 2 Em 
the row is filled with S 

Zeros. 


When you insert a column: 


In a data variable, "T TATA 


the column is 
blank. 


In a matrix 
variable, the 
column is filled 
with zeros. 


OU E A | 
S O E A | 


You can then enter values in the undefined or blank cells. 
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Inserting a Cell 


Note: For a matrix variable, 
you cannot insert a cell 
because the matrix must 
retain a rectangular shape. 


Deleting a Row or 
Column 


Deleting a Cell 


Note: For a matrix variable, 
you cannot delete a cell 
because the matrix must 
retain a rectangular shape. 


If You Need to Add a 
New “Last” Row, 
Column, or Cell 


The new cell is inserted before the highlighted cell in the same 
column. (You cannot insert a cell into a locked column, which is 
defined by a function in the column header. Refer to page 182.) In the 
Data/Matrix Editor: 


1. Move the cursor to the 
applicable cell. 


2. Press [F6] and select 
1:Insert. 


3. Select 1:cell. 


The inserted cell is baTA 
undefined. You can then 
enter a value in the cell. 


APO E A | 


In the Data/Matrix Editor: 


1. Move the cursor to any cell in the row or column you want to 
delete. 


2. Press [F6] and select 


2:Delete. ee k 
n H or “Eo uma 

3. Select either 2:row or Sort Col. adjust all 
iClear Column 


3:column. 


If you delete a row, any rows below the deleted row are shifted up. 
If you delete a column, any columns to the right of the deleted 
column are shifted left. 


In the Data/Matrix Editor: 


1. Move the cursor to the cell you want to delete. (You cannot delete 
a cell in a locked column, which is defined by a function in the 
column header. Refer to page 182.) 


2. Press [F6] and select 
2:Delete. 


iicell 
D 


: or UMA 
4iSert Col, adjust all 


1 
a r Column 


D 


3. Select 1:cell. 


Any cells below the deleted cell are shifted up. 


You do not need to use the Util toolbar menu to: 


e Add a new row or cell at the bottom of a column. 
e Add a new column to the right of the last column. 


Simply move the cursor to the applicable cell and enter a value. 
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Defining a Column Header with an Expression 


Entering a Header 
Definition 


Tip: To view an existing 
definition, press [F4] or move 
the cursor to the header cell 
and look at the entry line. 


Tip: To cancel any changes, 
press before pressing 
[ENTER]. 


Note: The seq function is 
described in Appendix A. 


Note: If you refer to an 
empty column, you will get 
an error message (unless 
Auto-calculate = OFF as 
described on page 183). 


Note: For a data variable, 
header definitions are saved 
when you leave the Data/ 
Matrix Editor. For a list 
variable, the definitions are 
not saved (only their 
resulting cell values). 


Clearing a Header 
Definition 


In the Data/Matrix Editor: 


1. Move the cursor to any cell in the column and press [F4]. 
Move the cursor to the header cell (c1, c2, etc.) and press [ENTER]. 
Note: is not required if you want to type a new definition 


or replace the existing one. However, if you want to edit the 
existing definition, you must press [ENTER]. 


2. Type the new expression, which replaces any existing definition. 


If you used [F4] or in Step 1, the cursor moved to the entry 
line and highlighted the existing definition, if any. You can also: 


e Press to clear the highlighted expression. Then type the 
new expression. 
—or— 

e Press © or O to remove the highlighting. Then edit the old 
expression. 


You can use an expression that: For example: 


Generates a series of numbers. cl=seq(x*2,x,1,5) 
cl={1,2,3,4,5} 
c2=2*cl 
c4=cl*c2-sin(c3) 


Refers to another column. 


c1=seq(x,x,1,7) 
c2=2*cl 


3. Press [ENTER], ©, or © 


to save the definition 


and update the paTa TTT a a a A 
columns. I 
Z 
a 
4 
You cannot directly z 
change a locked cell R: 
(Āā) since it is defined aricii 


by the column header. 


1. Move the cursor to any cell in the column and press [F4]. 
Move the cursor to the header cell (c1, c2, etc.) and press [ENTER]. 


2. Press to clear the highlighted expression. 
3. Press [ENTER], ©, or ©. 
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Using an Existing 
List as a Column 


Note: If you have a 

CBL 2/CBL or CBR, use 
these techniques for your 
collected lists. 


Tip: Use [VAR-LINK] to 
see existing list variables. 


To Fill a Matrix with 
a List 


The Auto-calculate 
Feature 


Tip: You may want to set 
Auto-calculate = OFF to: 


e Make multiple changes 
without recalculating 
each time. 


e Enter a definition such as 
c1=c2+c3 before you 
enter columns 2 and 3. 


e Override any errors ina 
definition until you can 
debug the error. 


Suppose you have one or more existing lists, and you want to use 
those existing lists as columns in a data variable. 


Do this: 


In the applicable column, use to define 
the column header. Refer to the existing 
list variable. For example: 


From the: 
Data/Matrix Editor 


c1=list1 


Use the NewData command as described in 
Appendix A. For example: 


Home screen or a 
program 


NewData datavar, list1 |, list2] [, list3] ... 


Existing list variables to 
copy to columns in the 
data variable. 


Data variable. If this data 
variable already exists, it will be 
redefined based on the 
specified lists. 


You cannot use the Data/Matrix Editor to fill a matrix with a list. 
However, you can use the list>mat command from the Home screen 
or a program. For information, refer to Appendix A. 


For list and data variables, the Data/Matrix Editor has an 
Auto-calculate feature. By default, Auto-calculate = ON. Therefore, if 
you make a change that affects a header definition (or any column 
referenced in a header definition), all header definitions are 
recalculated automatically. For example: 


e Ifyou change a header definition, the new definition is applied 
automatically. 


¢ If column 2’s header is defined as c2=2*c1, any change you make 
in column 1 is automatically reflected in column 2. 


To turn Auto-calculate off and on from the Data/Matrix Editor: 


1. Press (¢] F or [F1] 9. 
2. Change Auto-Calculate to pee gee. aS 

OFF or ON. 
3. Press [ENTER] to close the — 

dialog box. 


If Auto-calculate = OFF and you make changes as described above, 
the header definitions are not recalculated until you set 
Auto-calculate = ON. 
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Using Shift and CumSum Functions in a Column Header 


Using the Shift 
Function 


Note: To enter “shift”, type it 
from the keyboard or select 
it from (2nd) [CATALOG]. 


Using the CumSum 
Function 


Note: To enter “cumSum’, 
type it, select it from 

(2nd) [CATALOG], or press 

(2nd) [MATH] and select it from 
the List submenu. 


The shift function copies a base column and shifts it up or down by a 
specified number of elements. Use to define a column header 
with the syntax: 


shift (column [,integer]) 


I. inat of elements to shift (positive shifts up; 
negative shifts down). Default is ~1. 


Column used as the base for the shift. 


For example, for a two-element shift up and down: 


c2=shift(c1 ,2) 
c3=shift(c1, -2) 


Shifted columns have the same 
length as the base column (c1). 


— Last two elements of c1 shift down and out the 
bottom; undefined elements shift into the top. 


First two elements of c1 shift up and out the top; 
undefined elements shift into the bottom. 


The cumSum function returns a cumulative sum of the elements in a 
base column. Use to define a column header with the syntax: 


cumSum (column) 


E Column used as the base for the cumulative sum 
For example: 


c2=cumSum(c1) 


1+2 
1+2+3+4 
1+2+3+4+5+6 
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Sorting Columns 


Sorting a Single In the Data/Matrix Editor: 


Column 1. Move the cursor to any cell in the a 


= 
iClear Column 


2. Press [F6] and select 3:Sort Column. 


l 


Numbers are sorted in ascending 
order. 


| 


Character strings are sorted in 
alphabetical order. 


| 


Sorting All Columns Consider a database structure in which each column along the same 

Based ona “Key” row contains related information (such as a student’s first name, last 

Column name, and test scores). In such a case, sorting only a single column 
would destroy the relationship between the columns. 


In the Data/Matrix Editor: 
1. Move the cursor to any 
Note: For a list variable, this cell in the “key” column. 
is the same as sorting a 
single column. In this example, move the i 
castle 
cursor to the second column 
(D tosortbylastname. pee ari —f5) 
Note: This menu item isnot 2. Press [F6] and select 
locked. [nick |castleles [ec [91 | 


terry [mil lerjse [al fes | 
reid E: |75 [rs | 
Liane Jamith [a7 [96 [oar | 
[fred |store |35 Jeg |34 | 


When using this procedure for a data variable: 
e All columns must have the same length. 


e None of the columns can be locked (defined by a function in the 
column header). When the cursor is in a locked column, @ is 
shown at the beginning of the entry line. 
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Saving a Copy of a List, Data, or Matrix Variable 


Valid Copy Types You can copy a: Toa: 

List List or data 
Note: A list is automatically Data Data 
converted to a data variable 
if you enter more than one Data column List 
column of information. 

Matrix Matrix 
Procedure From the Data/Matrix Editor: 


1. Display the variable that you want to copy. 


Tip: You can press [>] S 2. Press and select 2:Save Copy As. 
instead of using the [F1] : 
toolbar menu. 3. Inthe dialog box: 


Type: Data+ 


Folderi main 


e Select the Type and 


Folder for the copy. Variable] 
Note: If you type the name ¢ Type a variable name 
of an existing variable, its for the copy. 


contents will be replaced. er 
. Column is dimmed unless you 
* When available, select the copy a data column to a list. The 


column to copy from. column information is not used 
for other types of copies. 


4. Press (after typing in an input box such as Variable, you 
must press twice). 


To Copy a Data A data variable can have multiple columns, but a list variable can 
Column to a List have only one column. Therefore, when copying from a data variable 
to a list, you must select the column that you want to copy. 


SAVE COPY OF Crigindatad] AS 


Type: List+ 
Folderi main 
Variable: 


List variable to copy to. 


Column? cz+ 


Data column that will be copied to 
the list. By default, this shows the 


column that contains the cursor. 
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Statistics and Data Plots 


Preview of Statistics and Data Plots.........0.ecceceeeeeeceeeeeeeeeceeeeeeeeeeeeee 188 
Overview of Steps in Statistical Analysis... esceceeceeseseeeeeeeeeeeees 192 
Performing a Statistical Calculation. ..........cccecceceesececeeeeeeseceeeeeeeaeeees 193 
Statistical Calculation Types ..........cceccscceseceecseeceeececeeeceseceeeseeeaeeeneeaes 195 
Statistical Variables ..:.:s..cslssassissesentuysaednededeaisuadesnsssneadcabonetadenca daeveadeass 197 
Defining a Statistical Plot... eee esceeeeeceeseceeeseeceseceeeeseeeaeceeeeseeeaeeees 198 
Statistical Plot TYPeS .........eceeccsscessecececsecesecececeeeeseceaeceeeseceaeseeesaeeeaeeees 200 
Using the Y= Editor with Stat Plots... cece ceceseeseceeecereeeeeeeeereeaeees 202 
Graphing and Tracing a Defined Stat Plot... eee eeeeeeeeeeeeeeeeeeeee 203 
Using Frequencies and Categories ...........eceeceesceecceeeeeeeeeeeeaceeaeeeeeeaeees 204 
If You Have a CBL 2/CBL or CBR ou... eeceecesccesececeeeeeececeeeeseceeeeeeeaeeaee 206 


The Data/Matrix Editor serves two main purposes. 


e As described previously in Chapter 8, the Data/Matrix Editor 
lets you create and maintain a list, matrix, or data variable. 


This chapter describes how to use the Data/Matrix Editor to 
perform statistical calculations and graph statistical plots. 


1 Fe Fz F4 FE Far Fr 
Pe Prot" Setur 
T E E [resi] 

ed 


-081561 

-12.012431 
957317 

916457 


Enter=0k 
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Preview of Statistics and Data Plots 


Steps Keystrokes Display 
1. Display the MODE dialog box. — HODE 
For Graph mode, select FUNCTION. Ol cinemas 
ENTER 


Vector Format 
+ Pretty Print 


Enter=SAVE 


2. Display the Data/Matrix Editor, and 63 


create a new data variable named OO Folderi Mains 
BUILD. B U ILD T 
3. Using the sample data below, enter 1 5 O(ENTER] 
the population in column 1. 5 0 0 ENTER] 
Pop. (in 1000s) Bldgs > 12 stories 8 0 O [ENTER] 
150 4 2 5 0 [ENTER 
500 31 5 0 0 (ENTER) 
800 42 — 
250 9 7 5 0 [ENTER 
500 20 9 5 0 [ENTER] MAIN RAD AUTO FUNC 
750 55 
950 73 
4. Move the cursor to row 1 in column 2 © © 
(r1c2). Then enter the corresponding 4 
number of buildings. 31 
© moves the cursor up one page at a 42 
time. 9 
After typing data for a cell, you can press 20 
or © to enter the data and move the 
cursor down one cell. Pressing © enters 55 
the data and moves the cursor up one cell. 73 
5. Move the cursor to row 1 in column 1 © © er 
(rlc1). Sort the data in ascending 4 aideeere i 


A s'Sort Column 
order of population. dinori Col. at 


This sorts column 1 and then adjusts all 
other columns so that they retain the same 
order as column 1. This is critical for 
maintaining the relationships between 
columns of data. 


To sort column 1, the cursor can be 
anywhere in column 1. This example has 
you press © so that you can see all the 
data. 
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Steps 


6. Display the Calculate dialog box. Set: 
Calculation Type = MedMed 
x=C1 
y=C2 
Store RegEQ to = y1(x) 


7. Perform the calculation to display the 
MedMed regression equation. 


As specified on the Calculate dialog box, 
this equation is stored in y1(x). 


8. Close the STAT VARS screen. 


9. Display the Calculate dialog box. Set: 
Calculation Type = LinReg 
x=C1 
y=C2 
Store RegEQ to = y2(x) 


10. Perform the calculation to display the 
LinReg regression equation. 


This equation is stored in y2(x). 


11. Close the STAT VARS screen. 


12. Display the Plot Setup screen. 
Plot 1 is highlighted by default. 


13. Define Plot 1 as: 
Plot Type = Scatter 
Mark = Box 
x=C1 
y=C2 


Notice the similarities between this and the 
Calculate dialog box. 


14. Save the plot definition and return to 
the Plot Setup screen. 


Notice the shorthand notation for Plot 1’s 
definition. 


Keystrokes 


O © ENTER) 


ENTER 


ENTER 


ENTER 


TA 
N 


ENTERJ [ENTER 
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Display 


Enter=0K 


-081561 
-12.012431 
2257517 
916457 


ia 
oi neil 


Enter=0k 


mainsbuild 


Hish. furi hE 


Use Freq and Categ 


Enter=5AVE 
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Preview of Statistics and Data Plots (Continued) 


Steps 


15. Display the Y= Editor. For y1(x), the 
MedMed regression equation, set the 
display style to Dot. 

Note: Depending on the previous contents 


of your Y= Editor, you may need to move 
the cursor to y1. 


PLOTS 1 at the top of the screen means 
that Plot 1 is selected. 


Notice that y1(x) and y2(x) were selected 
when the regression equations were stored. 


16. Scroll up to highlight Plot 1. 


The displayed shorthand definition is the 
same as on the Plot Setup screen. 


17. Use ZoomData to graph Plot 1 and the 
regression equations y1(x) and y2(x). 
ZoomData examines the data for all 


selected stat plots and adjusts the viewing 
window to include all points. 


18. Return to the current session of the 
Data/Matrix Editor. 


19. Enter a title for column 3. Define 
column 3’s header as the values 
predicted by the MedMed line. 

To enter a title, the cursor must highlight the 
title cell at the very top of the column. 


lets you define a header from anywhere 
in a column. When the cursor is on a header 
cell, pressing is not required. 


20. Enter a title for column 4. Define 
column 4’s header as the residuals 
(difference between observed and 
predicted values) for MedMed. 


21. Enter a title for column 5. Define 
column 5’s header as the values 
predicted by the LinReg line. 
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Keystrokes 


(eo) [y=] 
[Fe] 2 


[F2] 9 


[APPS] 6 1 


OOOO 

M E D [ENTER] 
F4Y10)C10) 
ENTER 


OO 
RES I DENER) 
Fac2—\c3 
ENTER 


OO 

L I NEER) 
myom 
ENTER 


Display 


yl ¢x>= 075555555555556ex+ 8.0.. 
E 


MAIN RAD AUTO FUN! 


DATA ain build 


ESSEET 
“y1=. 07999929920906 x + -2, 00pgoggogggep 
wug= 081360773400663 x + 712. 01243093922} 


MAIN RAD AUTO FUNC 


Steps 


22. Enter a title for column 6. Define 
column 6’s header as the residuals for 
LinReg. 


23. Display the Plot Setup screen and 
deselect Plot 1. 


24. Highlight Plot 2 and define it as: 
Plot Type = Scatter 
Mark = Box 
x=C1 
y = C4 (MedMed residuals) 


25. Highlight Plot 3 and define it as: 
Plot Type = Scatter 
Mark = Plus 
x=C1 
y = C6 (LinReg residuals) 


26. Display the Y= Editor and turn all the 
y(x) functions off. 


From [F5], select 3:Functions Off, not 
1:All Off. 


Plots 2 and 3 are still selected. 


27. Use ZoomData to graph the residuals. 


O marks the MedMed residuals; 
+ marks the LinReg residuals. 


28. Display the Home screen. 


29. Use the MedMed (y1(x)) and 
LinReg (y2(x)) regression equations to 
calculate values for x = 300 (300,000 
population). 


The round function (nd) [MATH] 13)ensures 
that results show an integer number of 
buildings. 


After calculating the first result, edit the 
entry line to change y1 to y2. 


Keystrokes 


OO 
RES I D(ENTER) 


(FajC2E)C5 
ENTER 


(F2) (F4) 


QF 

© 

© 

CIO 

C 4 [ENTER] [ENTER] 


QF 

© 

O30 
CID 

C 6 [ENTER] [ENTER] 


[F2] 9 


Ce] [HOME] 


(2nd) [MATH] 1 3 
Y1(9300D)G) 
0 DJ (ENTER) 

O 
OOOOOO 
© OH 2 (ENTER) 
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Display 


oo cË 
2221695, rrez 


MAIN RAD AUTO FUNC 


Hiei. mekek hfi 
se Freq and Categories? 


ALLE 
1:All Off 
ungt ions On 


aDATAman bmd -a 

=e xei 
“yl=, 075555555555 
vug=,. 081360773480 


MAIN RAD AUTO FUNC 


T Fer Far) Far FE Fe 
SEN AlgebralCalclOther|PramI0|Clear a-z... 


Bround(yi¢3o03, 0) 15. 
B round y2c300), 0) 12. 
round<y2 <300>, 0> 


MAIN RAD AUTO FUNC 2/30 
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Overview of Steps in Statistical Analysis 


Calculating and Set Graph mode ((MObE 
Plotting Stat Data to FUNCTION. 


Note: Refer to Chapter 8 for Enter stat data in the 
details on entering data in the Data/Matrix Editor 
Data/Matrix Editor. ((APPS] 6). 


Perform stat 
calculations to find 
stat variables or fit 

data to a model ([F5]). 


Tip: You can also use the 
Y= Editor to define and select 
stat plots and y(x) functions. 


Define and select stat 
plots ([F2] and then [F4}). 


Tip: Use ZoomData to Define the viewing 


optimize the viewing window window ([¢] [winpow}). 
for stat plots. (F2] Zoom is 
available on the Y= Editor, Change the graph 
Window Editor, and Graph format ((¢] F), 
screen. if necessary. 
Graph the selected 
stat plots and 
functions ([¢] [GRAPH]). 
Exploring the From the Graph screen, you can: 
Graphed Plots e Display the coordinates of any pixel by using the free-moving 


cursor, or of a plotted point by tracing a plot. 


e Use the Zoom toolbar menu to zoom in or out on a portion of 
the graph. 


e Use the Math toolbar menu to analyze any function (but not 
plots) that may be graphed. 
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Performing a Statistical Calculation 


The Calculate 
Dialog Box 


Note: If an item is not valid 
for the current settings, it will 
appear dimmed. You cannot 
move the cursor to a 
dimmed item. 


Tip: To use an existing list 
variable for x, y, Freq, or 
Category, type the list name 
instead of a column number. 


You must have a data variable opened. The Data/Matrix Editor will 
not perform statistical calculations with a list or matrix variable. 


From the Data/Matrix Editor: 


1. Press [F5] to display the 


; Pathname of the 
Calculate dialog box. i 


This example shows all 
items as active. On your 
calculator, items are Store RegE to... none+ 

active only if they are Use Freq and Categories? HO+ 
valid for the current 


TCS 
. f Include Categories 
settings of Calculation 
Type and Use Freq and 
Categories? 


2. Specify applicable settings for the active items. 


Item Description 


Calculation Type Select the type of calculation. For descriptions, 
refer to page 195. 


x Type the column number in the Data/Matrix 
Editor (C1, C2, etc.) used for x values, the 
independent variable. 

y Type the column number used for y values, the 


dependent variable. This is required for all 
Calculation Types except OneVar. 


Store RegEQ to If Calculation Type is a regression analysis, you 
can select a function name (y1(x), y2(x), etc.). 
This lets you store the regression equation so 
that it will be displayed in the Y= Editor. 


Use Freq and Select NO or YES. Note that Freq, Category, and 
Categories? Include Categories are active only when 
Use Freq and Categories? = YES. 
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Performing a Statistical Calculation (Continued) 


The Calculate 
Dialog Box 
(Continued) 


Note: For an example of 
using Freq, Category, and 
Include Categories, refer to 
page 204. 


Note: Any undefined data 
points (shown as undef) are 
ignored in a stat calculation. 


Redisplaying the 
STAT VARS Screen 


Item Description 


Freq Type the column number that contains a 
“weight” value for each data point. If you do 
not enter a column number, all data points are 
assumed to have the same weight (1). 


Category Type the column number that contains a 
category value for each data point. 

Include If you specify a Category column, you can use 

Categories this item to limit the calculation to specified 


category values. For example, if you specify 
{1,4}, the calculation uses only data points with 
a category value of 1 or 4. 


3. Press (after typing in an input box, press twice). 


The results are displayed on the STAT VARS screen. The format 
depends on the Calculation Type. For example: 


For Calculation Type = OneVar For Calculation Type = LinReg 


COO O OSTAT U y CO O STATA y 
E =33. 428571 

Ex =234. =, 081561 

Exe =11576. =-12,012431 

Sx =25. 012378 =, 957317 

notat =r. =. 916457 

mins =4, 


ql =o. 
medStatral. 
Enter=0k 


When ~» is shown instead of =, you 
can scroll for additional results. 


Enter=0k 


4. To close the STAT VARS screen, press [ENTER]. 


The Data/Matrix Editor’s Stat toolbar menu redisplays the 
previous calculation results (until they are cleared from memory). 


Previous results are cleared when you: 
e Edit the data points or change the Calculation Type. 


e Open another data variable or reopen the same data variable 
(if the calculation referred to a column in a data variable). Results 
are also cleared if you leave and then reopen the Data/Matrix 
Editor with a data variable. 


e Change the current folder (if the calculation referred to a list 
variable in the previous folder). 
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Statistical Calculation Types 


Selecting the 
Calculation Type 


Note: For TwoVar and all 
regression calculations, the 
columns that you specify for 
x and y (and optionally, Freq 
or Category) must have the 
same length. 


From the Calculate dialog box ((F5] ), highlight the current setting for 
the Calculation Type and press ©). 


You can then select from a mainsbuild Calculate 


. Calculation Type. r0nellar 

menu of available types. PTwovar 
J: Cubickeg 

:Expkeg 

Diren agi fen tLinkeg 

'Lrikeg 


Use Freq and Catege : MedMed 

Frani :Fouerkeg 

i :Quadkeg 
tGuartReg 


z ead ETER 
AFA H ISERE Rnb 


Enter=SAVE ESC=CAHCEL 


ee 


If an item is dimmed, it is not valid for the 
current Calculation Type. 


Calc Type Description 


OneVar One-variable statistics — Calculates the statistical 
variables described on page 197. 


TwoVar Two-variable statistics — Calculates the statistical 
variables described on page 197. 


CubicReg Cubic regression — Fits the data to the third-order 
polynomial y=ax?+bx2+cx+d. You must have at least four 
data points. 


e For four points, the equation is a polynomial fit. 
e For five or more points, it is a polynomial regression. 


ExpReg Exponential regression — Fits the data to the model 
equation y=ab * (where a is the y-intercept) using a least- 
squares fit and transformed values x and In(y). 


LinReg Linear regression — Fits the data to the model y=ax+b 
(where a is the slope, and b is the y-intercept) using a 
least-squares fit and x and y. 


LnReg Logarithmic regression — Fits the data to the model 
equation y=a+b In(x) using a least-squares fit and 
transformed values I|n(x) and y. 
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Statistical Calculation Types (Continued) 


Selecting the 
Calculation Type 
(Continued) 


From the Home 
Screen ora 
Program 


Calc Type Description 


MedMed Median-Median — Fits the data to the model y=ax+b 
(where a is the slope, and b is the y-intercept) using the 
median-median line, which is part of the resistant line 
technique. 


Summary points medx1, medy1, medx2, medy2, medx3, 
and medy3 are calculated and stored to variables, but 
they are not displayed on the STAT VARS screen. 


PowerReg Power regression — Fits the data to the model equation 
y=ax° using a least-squares fit and transformed values 
In(x) and In(y). 


QuadReg Quadratic regression — Fits the data to the second- 
order polynomial y=ax2+bx+c. You must have at least 
three data points. 


e For three points, the equation is a polynomial fit. 


¢ For four or more points, it is a polynomial 
regression. 


QuartReg Quartic regression — Fits the data to the fourth-order 
polynomial y=ax4+bx3+cx2+ dx+e. You must have at least 
five data points. 


e For five points, the equation is a polynomial fit. 


e For six or more points, it is a polynomial regression. 


Use the applicable command for the calculation that you want to 
perform. The commands have the same name as the corresponding 
Calculation Type. Refer to Appendix A for information about each 
command. 


Important: These commands perform a stat calculation but do not 
automatically display the results. Use the ShowStat command to 
show the calculation results. 
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Statistical Variables 


Calculated Variables 


Tip: From the keyboard, 
press (2nd) G [t] S for £ 
and [2nd] G S for o. 


Tip: To type a power (such 
as 2 in 3x2), X, or Y, press 
[2nd] [CHAR] and select it from 
the Math menu. 


Note: 1st quartile is the 
median of points between 
minX and medStat, and 3rd 
quartile is the median of points 
between medStat and maxX. 


Tip: If regeq is 4x + 7, then 
regCoef is {4 7}. To access 
the “a” coefficient (the 1st 
element in the list), use an 
index such as regCoef[1]. 


Stat variables are stored as system variables. However, regCoef and 
regeq are treated as a list and a function variable, respectively. 


One Two 

Var Var Regressions 
mean of x values x X 
sum of x values =x =x 
sum of x2 values Ex? =x2 
sample std. deviation of x Sx Sx 
population std. deviation of x + ox ox 
number of data points nStat nStat 
mean of y values y 
sum of y values Ly 
sum of y2 values xy2 
sample standard deviation of y Sy 
population std. deviation of y + oy 
sum of x*y values =xy 
minimum of x values minX minX 
maximum of x values maxX maxX 
minimum of y values minY 
maximum of y values maxY 
lst quartile qi 
median medStat 
3rd quartile q3 
regression equation regeq 
regression coefficients (a, b, c, d, e) regCoef 
correlation coefficient ++ corr 
coefficient of determination tt R2 


medx1, medy1, 
medx2, medy2, 
medx3, medy3 


summary points 
(MedMed only) + 


+ The indicated variables are calculated but are not shown on the 
STAT VARS screen. 

++ corr is defined for a linear regression only; R2 is defined for all 
polynomial regressions. 
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Defining a Statistical Plot 


Procedure From the Data/Matrix Editor: 
1. Press [F2] to display the 


Plot Setup screen. | foeFinelcopylctear| | O o | 
1! 


Initially, none of the 
plots are defined. 


2. Move the cursor to 
highlight the plot 
number that you want 


Pathname of the 


to define. data variable 
Note: This dialog box is 3. Press [Fi] to define the —_—_—E—_— 
similar to the Calculate plot. 


dialog box. 


This example shows all 
items as active. On your 
calculator, items are 


Note: If an item is not valid 


J 
Hist. Bucket Width 


for the current settings, it will active only if they are Soe nee ae 
appear dimmed. You cannot valid for the current 
move the cursor to a setting of Plot Type and 

dimmed item. 


Use Freq and Categories? 


4. Specify applicable settings for the active items. 


Item 


Plot Type 
Mark 


Note: Plots defined with xX 
column numbers always use 

the last data variable in the 
Data/Matrix Editor, even if 

that variable was not used y 
to create the definition. 


Tip: To use an existing list 


variable for x, y, Freq, or Hist. Bucket 
Category, type the list name Width 
instead of the column 

number. 


Use Freq and 
Categories? 
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Description 


Select the type of plot. For descriptions, refer to 
page 200. 


Select the symbol used to plot the data points: 
Box (O), Cross (x), Plus (+), Square (m), or Dot (°). 


Type the column number in the Data/Matrix 
Editor (C1, C2, etc.) used for x values, the 
independent variable. 


Type the column number used for y values, the 
dependent variable. This is active only for 
Plot Type = Scatter or xyline. 


Specifies the width of each bar in a histogram. 
For more information, refer to page 201. 


Select NO or YES. Note that Freq, Category, and 
Include Categories are active only when 

Use Freq and Categories? = YES. (Freq is active 
only for Plot Type = Box Plot or Histogram.) 


Note: For an example of 
using Freq, Category, and 
Include Categories, refer to 
page 204. 


Note: Any undefined data 
points (shown as undef) are 
ignored in a stat plot. 


Selecting or 
Deselecting a Plot 


Copying a Plot 
Definition 


Note: If the original plot was 
selected (v), the copy is 
also selected. 


Clearing a Plot 
Definition 


Item Description 

Freq Type the column number that contains a “weight” 
value for each data point. If you do not enter a 
column number, all data points are assumed to 
have the same weight (1). 

Category Type the column number that contains a category 
value for each data point. 

Include If you specify a Category, you can use this to limit 

Categories the calculation to specified category values. For 


example, if you specify {1,4}, the plot uses only 
data points with a category value of 1 or 4. 


5. Press (after typing in an input box, press twice). 


Main sbuitd 


Fe TEs yrs 
Define] [bule 


The Plot Setup screen is 
redisplayed. 


The plot you just 
defined is automatically 
selected for graphing. 


Notice the shorthand 
definition for the plot. 


Flot {il O cd vce 
Plot Type = Scatter a Ly =c2 
Mark = Box x=c1 


From Plot Setup, highlight the plot and press to toggle it on or off. 
If a stat plot is selected, it remains selected when you: 


e Change the graph mode. (Stat plots are not graphed in 3D mode.) 
° Execute a Graph command. 


e Open a different variable in the Data/Matrix Editor. 


From Plot Setup: 
Petit build 


FLIT cirt 


1. Highlight the plot and 
press [F2]. 
2. Press © and select the 


plot number that you 
want to copy to. 


3. Press [ENTER]. 


Plot 1+ 


ESCSCANCEL 


From Plot Setup, highlight the plot and press [F3]. To redefine an 
existing plot, you do not necessarily need to clear it first; you can 
make changes to the existing definition. To prevent a plot from 
graphing, you can deselect it. 
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Statistical Plot Types 


Scatter Data points from x and y are plotted as coordinate pairs. Therefore, 
the columns or lists that you specify for x and y must be the same 
length. 

e Plotted points are shown a 
with the symbol that you a 
select as the Mark. : g q 
e Ifnecessary, you can specify ` a 7 
the same column or list for TO 
both x and y. 
xyline This is a scatter plot in which 


data points are plotted and 
connected in the order in which 
they appear in x and y. 


You may want to sort all the 
columns ([F6] 3 or [F6] 4 in the 
Data/Matrix Editor) before 
plotting. 


Box Plot This plots one-variable data with respect to the minimum and 
maximum data points (minX and maxX) in the set. 


e A boxis defined by its first Q1 Med Q3 
quartile (Q1), median (Med), += : - 


and third quartile (Q3). e — 
e Whiskers extend from minX | 
to Q1 and from Q3 to maxX. | L minx maxX — 


e When you select multiple box 
plots, they are plotted one 
above the other in the same 
order as their plot numbers. 
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Histogram 


This plots one-variable data as a histogram. The x axis is divided into 
equal widths called buckets or bars. The height of each bar (its y 
value) indicates how many data points fall within the bar’s range. 


When defining the plot, you 
can specify the Hist. Bucket 
Width (default is 1) to set 
the width of each bar. 


A data point at the edge of 
a bar is counted in the bar 
to the right. 


ZoomData ([F2] 9 from the 
Graph screen, Y= Editor, or 
Window Editor) adjusts 
xmin and xmax to include 
all data points, but it does 
not adjust the y axis. 


— Use [+] [WINDOW] to set 
ymin = 0 and ymax = the 
number of data points 
expected in the tallest 
bar. 


When you trace ((F3] ) a 
histogram, the screen 
shows information about 
the traced bar. 


xmax - xmin 


Number of bars = Hist Bucket Width 


L 


L_ xmin + Hist. Bucket Width 
xmin 


Trace cursor 


L Range of L # of data 
the traced points in the 
bar traced bar 
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Using the Y= Editor with Stat Plots 


Showing the List of 
Stat Plots 


Note: Plots defined with 
column numbers always use 
the last data variable in the 
Data/Matrix Editor, even if 
that variable was not used 
to create the definition. 


Note: You cannot use [F6] to 
set a plot’s display style. 
However, the plot definition 
lets you select the mark 
used for the plot. 


To Graph Plots and 
Y= Functions 


202 


Press ([¢] [Y=] to display the Y= Editor. Initially, the nine stat plots are 
located “off the top” of the screen, above the y(x) functions. 
However, the PLOTS indicator provides some information. 


For example, PLOTS 23 
means that Plots 2 & 3 
are selected. 


syi Soe x + -8 
“yg= "12, 012431 +. 081561 x 


If a Plot is highlighted, this 
shows the data variable that 
will be used for the plots. 


If a Plot is defined, it shows — | 
the same shorthand notation 
as the Plot Setup screen. 


a DATA in buiTd 


“Plot Fipe + wcd vic 
“Plot Zil O sted seH 
Lo Plot iile O sed sce 
“yl=. 075556 x+ -8 
vyz=-12., 012431 +. 091561 x 


RAD AUTO FUNE 


From the Y= Editor, you can perform most of the same operations on 
a stat plot as you can on any other y(x) function. 


Do this: 


To: 


Edit a plot 
definition 


Highlight the plot and press [F3]. You will see the 
same definition screen that is displayed in the 


Data/Matrix Editor. 


Select or deselect 
a plot 


Turn all plots 
and/or functions 
off 


can also 


Highlight the plot and press [F4]. 


Press and select the applicable item. You 


use this menu to turn all functions on. 


As necessary, you can select and graph stat plots and y(x) functions 
at the same time. The preview example at the beginning of this 
chapter graphs data points and their regression equations. 
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Graphing and Tracing a Defined Stat Plot 


Defining the 
Viewing Window 


Tip: [F2] Zoom is available 
on the Y= Editor, Window 
Editor, and Graph screen. 


Changing the Graph 
Format 


Tracing a Stat Plot 


Note: When a stat plot is 
displayed, the Graph screen 
does not automatically pan if 
you trace off the left or right 
side of the screen. However, 
you can still press [ENTER] to 
center the screen on the 
trace cursor. 


Stat plots are displayed on the current graph, and they use the 
Window variables that are defined in the Window Editor. 


Use [¢#] [WINDOW] to display the Window Editor. You can either: 


e Enter appropriate values. 
—or— 

e Select 9:ZoomData from the Zoom toolbar menu. (Although you 
can use any zoom, ZoomData is optimized for stat plots.) 


ZoomData sets the viewing window to 


display all statistical data points. 1: ZoomBox 
n i ce 
í k :Zoomu 

For histograms and box plots, only xmin di ZoomDec 

$ *£oo0msqr 

and xmax are adjusted. If the top of a 6! ZoomSta 
! s TiZoonTria 

histogram is not shown, trace the ei zoom nt 
Sa fs ooMmilaLa 


histogram to find the value for ymax. 


'200Mr 1 
| Pifenara, | 
Ci SetFactors. .. 


Press [¢] F (or [F1] 9) from the 

Y= Editor, Window Editor, or Coordinates... . 
Graph Order.... 

Graph screen. Grid 


Then change the settings as 
necessary. 


ESC=CAHCEL 


Enter=SAVE 


From the Graph screen, press to trace a plot. The movement of 
the trace cursor depends on the Plot Type. 


Plot Type Description 


Scatter or xyline Tracing begins at the first data point. 


Box plot Tracing begins at the median. Press © to trace to 
Q1 and minX. Press ©) to trace to Q3 and maxx. 
Histogram The cursor moves from the top center of each bar, 


starting from the leftmost bar. 


When you press ©) or Q to move to another plot or y(x) function, 
tracing moves to the current or beginning point on that plot (not to 
the nearest pixel). 
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Using Frequencies and Categories 


Example of a 
Frequency Column 


Tip: A frequency value of 0 
effectively removes the data 
point from analysis. 


Note: You can also use 
frequency values from a list 


variable instead of a column. 


Example of a 
Category Column 


In a data variable, you can use any column in the Data/Matrix Editor 
to specify a frequency value (or weight) for the data points on each 
row. A frequency value must be an integer > 0 if Calculation Type = 
OneVar or MedMed or if Plot Type = Box Plot. For other stat 
calculations or plots, the frequency value can be any number > 0. 


For example, suppose you enter a student’s test scores, where: 
e The mid-semester exam is weighted twice as much as other tests. 
¢ The final exam is weighted three times as much. 


In the Data/Matrix Editor, you can enter the test scores and 
frequency values in two columns. 


Test scores 
Frequency values 


These 
weighted scores 
are equivalent to 
the single column 
of scores listed to 

the right. 


— Frequency of 2 


— Frequency of 3 


To use frequency values, specify the frequency column when you 
perform a stat calculation or define a stat plot. For example: 


mainsdatgi Calculate 
Calculation Type. OneWar+ 


Set this to YES. pee a, Dees 
Use Freq and Categories? YES+ 
Type the column Category 
number (or list Include Categories 


name) that Enter=SAVE ESC=CAHCEL 
contains the 


frequency values. 


In a data variable, you can use any column to specify a category (or 
subset) value for the data points on each row. A category value can 
be any number. 
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Note: You do not need a 
category value for the whole 
class. Also, you do not need 
category values for all 10th 
graders or all 11th graders 
since they are combinations 
of other categories. 


Note: You can also use 
category values from a list 
variable instead of a column. 


Note: To analyze the whole 
class, leave the Category 
input box blank. Any 
category values are ignored. 


Suppose you enter the test scores from a class that has 10th and 11th 
grade students. You want to analyze the scores for the whole class, 
but you also want to analyze categories such as 10th grade girls, 10th 
grade boys, 10th grade girls and boys, etc. 


First, determine the category values you want to use. 


Category Value Used to indicate: 


1 10th grade girl 
2 10th grade boy 
3 11th grade girl 
4 11th grade boy 


Test scores 
Category values 


In the Data/Matrix Editor, you 
can enter the scores and the 
category values in two columns. 


To use category values, specify the category column and the 
category values to include in the analysis when you perform a stat 
calculation or define a stat plot. 


Mmaindatai Calculate 
Calculation Type. OneWar+ 


Set this to YES. 


mae EG hen. 


ip SPF 


Use Freq and Categories? VES 


Type the column 
number (or list 
name) that 
contains the 
category values. 


Include Categories [{1, z} 
Enter=SAWE ESC=CANCEL 


—— Within braces { }, type the category values 
to use, separated by commas. (Do not type 
a column number or list name.) 


To analyze: Include Categories: 
10th grade girls {1} 

10th grade boys {2} 

10th grade girls and boys {1,2} 

11th grade girls {3} 

11th grade boys {4} 

11th grade girls and boys {3,4} 

all girls (10th and 11th) {1,3} 

all boys (10th and 11th) {2,4} 
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If You Have a CBL 2/CBL or CBR 


How CBL 2/CBL 
Data Is Stored 


Note: For specifics about 
using the CBL 2/CBL and 
retrieving data to the TI-92, 
refer to the guidebook that 
comes with the CBL 2/CBL 
unit. 


Referring to the 
CBL 2/CBL Lists 


When you collect data with the CBL 2/CBL, that data is initially 
stored in the CBL 2/CBL unit itself. You must then retrieve the data 
(transfer it to the TI-92) by using the Get command, which is 
described in Appendix A. 


Although each set of retrieved data can be stored in several variable 
types (list, real, matrix, pic), using list variables makes it easier to 
perform stat calculations. 


When you transfer the collected information to the TI-92, you can 
specify the list variable names that you want to use. For example, 
you can use the CBL 2/CBL to collect temperature data over a period 
of time. When you transfer the data, suppose you store: 


e Temperature data in a list variable called temp. 
¢ Time data in a list variable called time. 


After you store the CBL 2/CBL information on the TI-92, there are 
two ways to use the CBL 2/CBL list variables. 


When you perform a stat calculation or define a plot, you can refer 
explicitly to the CBL 2/CBL list variables. For example: 


f_itinnsterned Catcutate O O Z > 

Calculation Type. Linkeg+ : 
Type the CBL list 
variable name instead 


Store RegEG to... none+ of a column number. 


Use Freq and Categories? HO+ 


Pree 


La 


Enter=SAUE ESC=CAHCEL 
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Creating a Data 
Variable with the 
CBL 2/CBL Lists 


Tip: To define or clear a 


column header, use 


(F4). For 


more information, refer to 


Chapter 8. 


CBR 


You can create a new data variable that consists of the necessary 
CBL 2/CBL list variables. 


From the Home screen or a program, use the NewData command. 


NewData dataVar, list] [,list2 ] [,list3 ]... 


L CBL list variable names. In the new 
data variable, list1 will be copied to 
column 1, list 2 to column 2, etc. 


Name of the new data variable that 
you want to create. 


For example: 
NewData temp1, time, temp 


creates a data variable called temp1 in which time is in column 1 
and temp is in column 2. 


From the Data/Matrix Editor, create a new, empty data variable 
with the applicable name. For each CBL 2/CBL list that you want 
to include, define a column header as that list name. 


EEM Piot"Setuelcel1Heaver esiet etat] 


For example, define — 
column 1 as time, 
column 2 as temp. 


At this point, the columns are linked to the CBL 2/CBL lists. If the 
lists are changed, the columns will be updated automatically. 
However, if the lists are deleted, the data will be lost. 


To make the data variable independent of the CBL 2/CBL lists, 
clear the column header for each column. The information 
remains in the column, but the column is no longer linked to the 
CBL list. 


See Getting Started with CBR™ for more information. 
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Additional Home Screen Topics 


Saving the Home Screen Entries as a Text Editor Script ................. 210 
Cutting, Copying, and Pasting Information ..............ccceecesseeeseeeeeees 211 
Creating and Evaluating User-Defined Functions ...............eeeeeeee 213 
Using Folders to Store Independent Sets of Variables ..................... 216 
If an Entry or Answer Is “Too Big” ........ccccccsccsscessessceseesseeeesssesseeseeees 219 


To help you get started using the TI-92 as quickly as possible, 
Chapter 2 described the basic operations of the Home screen. 


This chapter describes additional operations that can help you 
use the Home screen more effectively. 


Fit) Fer Fir Fur FE Fa 
Pdhisebrs 
i Tien ETE 


solve Eie — 3 0" 3-6 ELE L t 


MAIN RAD AUTO FUNC 030 


Because this chapter consists of various stand-alone topics, it 
does not start with a “preview” example. 
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Saving the Home Screen Entries as a Text Editor Script 


Saving the Entries 
in the History Area 


Note: Only the entries are 
saved, not the answers. 


Note: For information about 
folders, refer to page 216. 


Restoring the Saved 
Entries 


Note: For complete 
information on using the 
Text Editor and executing a 
command script, refer to 
Chapter 16. 


From the Home screen: 


1. Press [F1] and select 
2:Save Copy As. 


(You can press [4] S instead 


of using [F1].) 


2. Specify a folder and text 
variable that you want to 
use to store the entries. 


Item Description 
Type 


Folder 


‘Clear Home 
Format... 


SAVE COPY AS 


Type! Text 
Folder! mainė 


Variable: ] 
Enter=sHue CESC=CANCEL 


Automatically set as Text and cannot be changed. 


Shows the folder in which the text variable will be 


stored. To use a different folder, press © to display a 
menu of existing folders. Then select a folder. 


Variable 


Type a valid, unused variable name. 


3. Press (after typing in an input box such as Variable, press 


ENTER] twice). 


Because the entries are stored in a script format, you cannot restore 
them from the Home screen. (On the Home screen’s toolbar 
menu, 1:Open is not available.) Instead: 


1. Use the Text Editor to open the variable containing the saved 


Home screen entries. 


The saved entries are listed as a series of command lines that you 
can execute individually, in any order. 


2. Starting with the cursor on 
the first line of the script, 
press repeatedly to 
execute the commands line 
by line. 


3. Display the restored Home 
screen. 
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1) Fer FiF FH FS 
+ Command |View Execute |Find... 


ad 
" Fixx) + dfixx) 
zeros ix), x) ax ) 
Ge) sooo EKE 


sidf ix xI 


cF 

Zerg 

: CAPER), KD « 
of 


edro] + dC 


Done 


MAIN RAD AUTO FUNC 


This split screen shows the Text Editor 
(with the command line script) and the 
restored Home screen. 


Cutting, Copying, and Pasting Information 


Auto-paste vs. 
Cut/Copy/Paste 


Cutting or Copying 
Information to the 
Clipboard 


Tip: You can press [#] X, 
+] C, or[¢] V to cut, copy 
or paste, respectively, 
without having to use the 
[Fi] toolbar menu. 


Note: When you cut or copy 
information, it replaces the 
clipboard’s previous 
contents, if any. 


Auto-paste, described in Chapter 2, is a quick way to copy an entry or 
answer in the history area and paste it to the entry line. 


1. Use © and © to highlight the item in the history area. 
2. Press to auto-paste that item to the entry line. 


To copy or move information in the entry line, you must use a cut, 
copy, or paste operation. (You can perform a copy operation in the 
history area, but not a cut or paste.) 


When you cut or copy information, that information is placed in the 
clipboard. However, cutting deletes the information from its current 
location (used to move information) and copying leaves the 
information. 


1. Highlight the characters that you want to cut or copy. 


In the entry line, move the cursor to either side of the characters. 
Hold [t] and press ©) or ©) to highlight characters to the left or 
right of the cursor, respectively. 


2. Press and select 4:Cut or 5:Copy. 


Clipboard = (empty or the previous contents) 


Far FE Fa 


5 


Benig FEF 
ea iiral 


solve thie aE ee ee L T 


MAIN KAD AUTO FUNC ùrz 


N 


After cut After copy 


FD ‘kae anea mE O 


FUNC O¢30 MAIN RAD AUTO FUNC 0/30 


solvet=0,x> 
MAIN RAD AUTO 


Clipboard = x*4-3x43-6x*2+8x Clipboard = x*4-3x43-6x*2+8x 


Cutting is not the same as deleting. When you delete information, it 
is not placed in the clipboard and cannot be retrieved. 
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Cutting, Copying, and Pasting Information (Continued) 


Pasting Information 
from the Clipboard 


Example: Copying 
and Pasting 


Tip: You can also reuse an 
expression by creating a 
user-defined function. Refer 
to page 213. 


Tip: By copying and 
pasting, you can easily 
transfer information from 
one application to another. 


A paste operation inserts the contents of the clipboard at the current 
cursor location on the entry line. This does not change the contents 
of the clipboard. 


1. Position the cursor where you want to paste the information. 


2. Press [F1] and select 6:Paste (or use the [¢] V shortcut). 


Suppose you want to reuse an expression without retyping it each 
time. 


1. Copy the applicable information. 
a. Use[t] O or 


© to highlight 
the expression. 
b. Press[¢] C. 


c. For this example, press [ENTER] to evaluate the entry. 
2. Paste the copied information into a new entry. 


Press 1 to select the d differentiate function. 


b. Press [+] V to | 
paste the copied : msolvelx? -3-x"-6-x24+8-e=40, x) A 

: : xe=door x=] or x=0 or x= 72: 
expression. i : 

p Ie EE 


HAIN RAD AUTO FUNC 1/30 


c. Complete the new 
7 solvel x -3 xľ-6 xŽ+0 x= a, x] 


entry, and press ! x=4 o x=1 o x=0 or x= 2: 
ENTER}. : a(x -3-x3- 6x? +8-x) 


4-x2-9-x2-12-e4+8 
| dix d-r Gx Atia ; 


HAIN RAD AUTO FUNC 2/30 


3. Paste the copied information into a different application. 
a. Press [+] [Y=] to display the Y= Editor. 
b. Press to 
define y1(x). 
c. Press [+] V to 


paste. 


d. Press [ENTER] to 


save the new 


definition. 1x =x" 4-3 A br 2 Bx 
MAIN FAD AUTO FUNC 
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Creating and Evaluating User-Defined Functions 


Format of a 
Function 


Note: Function names 
follow the same rules as 
variable names. Refer to 
‘Storing and Recalling 
Variable Values” in 
Chapter 2. 


Tip: Use two or more 
character argument names 
(xx,yy,xtemp,...) to define 
function or program 
arguments to prevent 
circular definitions when 
calling the function or 
program. 


Creating a User- 
Defined Function 


The following examples show user-defined functions with one 
argument and two arguments. You can use as many arguments as 
necessary. In these examples, the definition consists of a single 
expression (or statement). 


al 
cube(x) = x3 xroot(x,y) = y” 


L Definition | L Definition 
Argument list Argument list 


Function name Function name 

When defining functions and programs, use unique names for 
arguments that will not be used in the arguments for a subsequent 
function or program call. 


In the argument list, be sure to use the same arguments that are used 
in the definition. For example, cube(n) = x3 gives unexpected results 
when you evaluate the function. 


Arguments (x and y in these examples) are placeholders that 
represent whatever values you pass to the function. They do not 
represent the variables x and y unless you specifically pass x and y as 
the arguments when you evaluate the function. 


Use one of the following methods. 


Method Description 
Store an expression to a function name 


Gncluding the argument list). 


|= xxt + cubet xx) Done | 
1 1 $ 


Eyy 3 geooti xx, uy) Done! 


HAIN RAD AUTO FUNC 2/30 


Define command Define a function name (including the argument 
list) as an expression. 


3 


| m Define cubet xxy=xx Done ! 


1 


| e Define xroottxx, yu=uy =" Done: 


BDefine xproottxx,.yys=yy*tl “xR 


MHAIN RAD AUTO FUNC 2/0 


Program Editor Refer to Chapter 17 for information on creating a 
user-defined function. 
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Creating and Evaluating User-Defined Functions (Continued) 


Creating a Multi- 
Statement Function 


Note: For information about 
similarities and differences 
between functions and 
programs, refer to 

Chapter 17. 


Variables not in the 
argument list must be 
declared as local. 


ra 


Returns a message 
if nn is not an integer 
or if nn<0. 


Sums the reciprocals. 


Returns the sum. 


Use argument names that will never be used 
when calling the function or program. 


Tip: It’s easier to create a 
complicated multi-statement 
function in the Program 
Editor than on the Home 
screen. Refer to Chapter 17. 


Evaluating a 
Function 
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You can also create a user-defined function whose definition consists 
of multiple statements. The definition can include many of the 
control and decision-making structures (If, Elself, Return, etc.) used 
in programming. 


For example, suppose you want to create a function that sums a 
series of reciprocals based on an entered integer (n): 


=|= 


le 
togtet 


When creating the definition of a multi-statement function, it may be 
helpful to visualize it first in a block form. 


Func 

Local temp, i 

If fPart(nn)#0 or nn<0 
Return “bad argument” 

0>temp 

For i,nn,1,-1 
approx(temp+1/i)>temp 

EndFor 

Return temp 

EndFunc 


Func and EndFunc must 
t——begin and end the 
function. 


For information about the 
individual statements, 
refer to Appendix A. 


When entering a multi-statement function on the Home screen, you 
must enter the entire function on a single line. Use the Define 
command just as you would for a single-statement function. 


— 


Define sumrecip(nn)=Func:Local temp,i: 


ic Use a colon to separate each statement. 


:EndFunc 


Multi-statement functions — 


On the Home screen: show as “Func”. 


. m Define sumrecipinni=Func Done . 


mDefine sumrecip(nn>=Func: Local 
HAIN RAD AUTO FUNC i730 


Enter a multi-statement 
function on one line. Be 
sure to include colons. 


You can use a user-defined function just as you would any other 
function. Evaluate it by itself or include it in another expression. 


SB cubes 125 


J+ E cubetx) 125., 
1u 3- cubet S) 37S: 
Pe yroot{3, 125) 5: 
te Sexe! 1254y i xroottx, y) 5: 
ea xrooti3, 125) 15: 
+B SuMrecipl 20) S.597 74 | 
Jeunreci p<26> | 


HAIN RAD AUTO FUNC 73i 
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Displaying and To: 
Editing a Function Display a list of all 
Definition user-defined functions 


Display the definition 
of a user-defined 
function 


Edit the definition 


Do this: 


Press [VAR-LINK] to display the VAR-LINK 
screen. (Refer to Chapter 18.) 


You may need to use the View toolbar 
menu to specify the Function variable type. 


From the VAR-LINK screen, highlight the 
function and press [F6] Contents. 


From the Home screen, press [RCL]. 
Type the function name but not the 


argument list (such as xroot), and press 


twice. 
From the Program Editor, open the 
function. (Refer to Chapter 17.) 


From the Home screen, use [RCL] to 
display the definition. Edit the definition as 
necessary. Then use or Define to save 
the new definition. 


— or — 


From the Program Editor, open the 
function, edit it, and save your changes. 
(Refer to Chapter 17.) 
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Using Folders to Store Independent Sets of Variables 


Folders and 
Variables 


Note: User-defined 
variables are stored in the 
‘current folder” unless you 
specify otherwise. Refer to 
‘Using Variables in Different 
Folders” on page 218. 
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Folders give you a convenient way to manage variables by organizing 
them into related groups. For example, you can create separate 
folders for different TI-92 applications (Geometry, Text Editor, etc.) 
or classes. 


¢ You can store a user- 
defined variable in any 
existing folder. 


e A system variable or a 
variable with a reserved 
name, however, can be 
stored in the MAIN folder 
only. 


The user-defined variables in 
one folder are independent of 
the variables in any other 
folder. 


Example of variables that 
can be stored in MAIN only 
Window variables 
(xmin, xmax, etc.) 
Table setup variables 
(TblStart, ATbl, etc.) 
Y= Editor functions 
(y1(x), etc.) 


Therefore, folders can store separate sets of variables with the same 


names but different values. 


nj+a 1 
a2eb 2 
eee 3 


3 2 


Bex + Hi t+ ex 3 fie] Done 


MAIN RAD AUTO FUNC 4/30 


T FEF FiF y Far FE Fe 
PEN AlgebralCalclOther|PramI0|Clear a-z... 


Name of current folder 


You cannot create a folder 
within another folder. 


MAIN 


System variables 
User-defined 
a=1, b=2, c=3 
f(XX)=XX? +XX? +XX 


Variables 
|> 


DAVE 


User-defined 
a=3, b=1, c=2 
f(xx)=xx? +6 


GEOMETRY 


User-defined 
b=5, c=100 
f(xx)=sin(xx)+cos(xx) 


MATH 

User-defined 
a=42, c=6 
f(xx)=3xx? +4xx+25 


The system variables in the MAIN folder are always directly 
accessible, regardless of the current folder. 
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Creating a Folder 
from the Home 
Screen 


Creating a Folder 
from the VAR-LINK 
Screen 


Setting the Current 
Folder from the 
Home Screen 


Setting the Current 
Folder from the 
MODE Dialog Box 


Tip: To cancel the menu or 
exit the dialog box without 
saving any changes, press 
ESC]. 


Enter the NewFold command. 


NewFold folderName 


L_ Folder name to create. This new folder is set 
automatically as the current folder. 


The VAR-LINK screen, which is described in Chapter 18, lists the 
existing variables and folders. 


1. Press [VAR-LINK]. 


2. Press Manage and select 


5:Create Folder. zoo 


Folde E 


3. Type a unique folder name, and ESC=CANCEL 


press [ENTER] twice. 


After you create a new folder from VAR-LINK, that folder is not 
automatically set as the current folder. 


Enter=0K 


Enter the setFold function. 


setFold (folderName) 


L setFold is a function, which requires you to 
enclose the folder name in parentheses. 


When you execute setFold, it returns the name of the folder that was 
previously set as the current folder. 


To use the MODE dialog box: 
1. Press [MODE]. 


2. Highlight the Current 
Folder setting. 


F y fe 
raph 


FUHCTIDH+ 
limain 
Ži goonetry 
math 


3. Press © to display a 
menu of existing 
folders. 

Vector Format 

+ Pretty Print 


Enter=SAUE 


RECTANGULAR + 
OH + 


4. Select the applicable 


folder. Either: 


e Highlight the folder name and press [ENTER]. 
e Press the corresponding number or letter for that folder. 


5. Press to save your changes and close the dialog box. 
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Using Folders to Store Independent Sets of Variables (Cont.) 


Using Variables in 
Different Folders 


Tip: For “\”, press [2nd] [\] 
(2nd function of [=)). 


Note: This example 
assumes that you have 
already created a folder 
named MATH. 


Note: For information about 
the VAR-LINK screen, refer 
to Chapter 18. 


Deleting a Folder 
from the Home 
Screen 


Note: You cannot delete the 
MAIN folder. 


Deleting a Folder 
from the VAR-LINK 
Screen 
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You can access a user-defined variable or function that is not in the 
current folder. Specify the complete pathname instead of only the 
variable name. 


A pathname has the form: 


SolderName\variableName 
folderName\functionName 


For example: 


If Current Folder = MAIN Folders 
lmiva 1 | 

i moe te? te a POX) Done : MAIN 

(842 3 maths 42: 


; mS xn? + dixx + 25 > mathe ex) Done: 


| 3xx*2+ 4x4 25 mat hsf Ox? | 
HAIN EAD AUTO FUNC 4301 


MATH 
n a=42 
(idea 4: 7 3 
la 4-mattrsa 168! f(xx)=3xx? +4xx+25 
ae) 155: 
meth Feo 120: 
tthe RRE RETE FENE Ee 


To see a list of existing folders and variables, press [VAR-LINK]. On 
the VAR-LINK screen, you can highlight a variable and press to 
paste that variable name to the Home screen’s entry line. If you paste 
a variable name that is not in the current folder, the pathname 
(folderNamewariableName) is pasted. 


Before deleting a folder, you must delete all the variables stored in 
that folder. 


e To delete a variable, enter the DelVar command. 
DelVar var1 [, var2] [, var3] ... 
e To delete an empty folder, enter the DelFold command. 


DelFold folder! [, folder2] [, folder3] ... 


VAR-LINK lets you delete a folder and its variables at the same time. 
Refer to Chapter 18. 


1. Press [VAR-LINK]. 


2. Select the item(s) to delete and press 1 or (=). (If you use 
to select a folder, its variables are selected automatically.) 


3. Press to confirm the deletion. 
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If an Entry or Answer Is “Too Big” 


If an Entry or 
Answer Is 
“Too Long” 


Note: This example uses 
the randMat function to 
generate a 25 x 25 matrix. 


If There Is not 
Enough Memory 


Note: This example uses 
the seq function to generate 
a sequential list of integers 
from 1 to 2500. 


Move the cursor into the history area, and highlight the entry or 
answer. Then use the cursor pad to scroll. For example: 


e The following shows an answer that is too long for one line. 


| n expandl (x + 237] 


5 


m — Press Q 


: X Kote < x” +960- 3 
or (2nd) © ‘expand((xt2°7) OOOO O O or Prd) O 
to scroll MAIN RAD AUTO FUNG iri to scroll 
left. right. 


e The following shows an answer that is both too long and too tall 
to be displayed on the screen. 


© to scroll up. 


Press [¢ 


Press© — Press Q 
or Bad ©) or [2nd 
to scroll to scroll 


left. right. 


randmat 25,259 


KAD AUTO 


FUNC iri 


Press [¢] © to scroll down. 


A <<...>>symbol is displayed when the TI-92 does not have enough 
free memory to display the answer. 


For example: 


; Bseqtns N, 1, 2500) ep! 
mceq¢n.n.1,2500> 


' MAIN RAD AUTO FUNC i/o 


When you see the <...>>symbol, the answer cannot be displayed 
even if you highlight it and try to scroll. 


In general, you can try to: 


e Free up additional memory by deleting unneeded variables. Use 
[2nd] [VAR-LINK] as described in Chapter 18. 


¢ If possible, break the problem into smaller parts that can be 
calculated and displayed with less memory. 
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Parametric Graphing 


Preview of Parametric Graphing. ...........cceeescecceeeeeseeeeeeeceseeeeeeaeeeeeeeee 222 
Overview of Steps in Graphing Parametric Equations...................... 223 
Differences in Parametric and Function Graphing..............:eeeee 224 


This chapter describes how to graph parametric equations on the 
TI-92. Before using this chapter, you should be familiar with 
Chapter 3: Basic Function Graphing. 


Parametric equations consist of both an x and y component, each 
expressed as a function of the same independent variable t. 


You can use parametric equations to model projectile motion. 
The position of a moving projectile has a horizontal (x) and 
vertical (y) component expressed as a function of time (t). For 
example: 


y(t) = Vot sin 6 — (g/2)t2 —— 


x(t) = Vot cos 8 


The graph shows the path of the projectile over time, assuming 
that only uniform gravity (no drag forces, etc.) is acting on the 
projectile. 
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Preview of Parametric Graphing 


Steps 


. Display the MODE dialog box. 
For Graph mode, select PARAMETRIC. 


. Display and clear the Y= Editor. 

Then define the horizontal component 
xt1(t) = vot cos 0. 

Enter values for vg and 8. 
Type T [x] (COS), not T (COs). 


Enter a ° symbol by typing either (2nd) D or 
2nd) [MATH] 2 1. This ensures a number is 
interpreted as degrees, regardless of the 
angle mode. 


. Define the vertical component 
yt1(t) = vot sin 6 — (g/2)t?. 


Enter values for v,,0, and g. 


. Display the Window Editor. Enter 
Window variables appropriate for 
this example. 


You can press either © or [ENTER] to enter a 
value and move to the next variable. 


. Graph the parametric equations to 
model the path of the ball. 


. Select Trace. Then move the cursor 
along the path to find the: 


e y value at maximum height. 


e tvalue where the ball hits the 
ground. 
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Keystrokes 


Q2 


ENTER 


CJE] 

[F1] 8 [ENTER] 
ENTER 

15 T) CoS) 6 0 
(2nd) D D) (ENTER) 


ENTER 

15 TREN 60 
(2nd DOE 
9.86020 

T (4) 2 [ENTER] 


Ce] [winpow] 
0030 
0200820 
25050 
0201010 
5 


(¢] [GRAPH] 


E3 
OQoro 


as necessary 


Display 


E 
Current Folder... . 
Display Digits.... 


+ Pretty Print.s.ses 
Enter=SAVE 


ESC=CAMCEL 


xt1(t)=15t*cos (60°) 


F3 Fu (For |_ For E 
v ý= |zoom|Edit| 7 JALL Style} ss... 


AE O a 
ytd Ct 3=15*txsin (6073-9. 8-2xt*.. 
R 


MAIN RAD AUTO PA 


tmini. 
tmax=3. 
tstep=,. Dz 
smin= 2. 
HMaR=29, 
¥2C1=5, 
ymin=-Z. 
Ymax=10, 
yec1=5, 


mero. 


ucts, 60954 


Overview of Steps in Graphing Parametric Equations 


Graphing 
Parametric 
Equations 


Tip: To turn off any stat 
data plots (Chapter 9), 
press [F5] 5 or use [F4] to 
deselect them. 


Tip: This is optional. For 
multiple equations, this helps 
visually distinguish one from 
another. 


Tip: (F2) Zoom also changes 
the viewing window. 


Exploring the Graph 


Set Graph mode ((MODE 
to PARAMETRIC. 
Also set Angle mode, 
if necessary. 


Define x and y 
components on 
Y= Editor ((¢] [y-]). 


Select ((F4]) which 
defined equations to 
graph. Select the x or y 
component, or both. 


Set the display style 

((F6}) for an equation. 

You can set either the 
x or y component. 


Define the viewing 
window ((¢] [winDow]). 


Change the graph 
format ((¢] F or F1) 9) 
if necessary. 


Graph the selected 
equations ([¢] [GRAPH]). 


From the Graph screen, you can: 


Complex Formats... EAL + 
chor Formate seas RECTAHGULAR + 
+ Pretty Printessses OW + 
Enter=SAVE ESC=CAMCEL 


"| 
“ytl=15-t-sinteg? os 


Coordinates.... RECT+ 
Graph Order.... SEQ+ 
Gridsssesneneee OFF + 
AxGS eee eee eee H+ 
Leading Cursor. OFF> 
Labels...seneee F+ 
Enter=SALE ESC=CANCEL 


mera. Jc: 8.60354 


e Display the coordinates of any pixel by using the free-moving 
cursor, or of a plotted point by tracing a parametric equation. 


the graph. 


Use the Zoom toolbar menu to zoom in or out on a portion of 


Use the Math toolbar menu to find derivatives, tangents, etc. 


Some menu items are not available for parametric graphs. 
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Differences in Parametric and Function Graphing 


Setting the 
Graph Mode 


Defining Parametric 
Equations on the 
Y= Editor 


Note: When using t, be sure 
implied multiplication is valid 
for your situation. 


Tip: You can use the Define 
command from the Home 
screen (see Appendix A) to 
define functions and 
equations for any graphing 
mode, regardless of the 
current mode. 
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Use to set Graph = PARAMETRIC before you define equations or 
set Window variables. The Y= Editor and the Window Editor let you 
enter information for the cwrrent Graph mode setting only. 


To graph a parametric equation, you must define both its x and y 
components. If you define only one component, the equation cannot 
be graphed. (However, you can use single components to generate an 
automatic table as described in Chapter 4.) 


Enter x and y components 


y- E42 on separate lines. 
xLZ= 
bee You can define 
ytse xt1(t) through xt99(t) and 
ee yt1(t) through yt99(t). 


xt CE)=15 et Xcos (6D 


MAIN RAD AUTO FAR 


Be careful when using implied multiplication with t. For example: 


Instead of: Because: 


tcos(60) 


Enter: 
t*cos(60) tcos is interpreted as a user-defined 
function called tcos, not as implied 


multiplication. 


In most cases, this refers to a nonexistent 
function. So the TI-92 simply returns the 
function name, not a number. 


The Y= Editor maintains an independent function list for each Graph 
mode setting. For example, suppose: 


e In FUNCTION graphing mode, you define a set of y(x) functions. 
You change to PARAMETRIC graphing mode and define a set of x 
and y components. 


e When you return to FUNCTION graphing mode, your y(x) functions 
are still defined in the Y= Editor. When you return to 
PARAMETRIC graphing mode, your x and y components are still 
defined. 
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Selecting 
Parametric 
Equations 


Selecting the 
Display Style 


Tip: Use the Animate and 
Path styles for interesting 
projectile-motion effects. 


Window Variables 


Note: You can use a 
negative tstep. If so, tmin 
must be greater than tmax. 


To graph a parametric equation, select either its x or y component or 


both. When you enter or edit a component, it is selected 
automatically. 


Selecting x and y components separately can be useful for tables as 
described in Chapter 4. With multiple parametric equations, you can 


select and compare all the x components or all the y components. 


You can set the style for either the x or y component. For example, if 


you set the x component to Dot, the TI-92 automatically sets the 
y component to Dot. 


The Above and Below styles are not available for parametric equations 


and are dimmed on the Y= Editor’s [F6] Style toolbar menu. 


The Window Editor maintains an independent set of Window 
variables for each Graph mode setting (just as the Y= Editor 
maintains independent function lists). Parametric graphs use the 
following Window variables. 


Variable Description 
tmin, tmax Smallest and largest t values to evaluate. 


tstep Increment for the t value. Parametric equations are 
evaluated at: 


x(tmin) y(tmin) 
x(tmin+tstep) y(tmin+tstep) 
x(tmin+2(tstep)) y(tmin+2(tstep)) 

... not to exceed ... ... Not to exceed ... 
x(tmax) y(tmax) 


xmin, xmax, Boundaries of the viewing window. 
ymin, ymax 


xscl, yscl Distance between tick marks on the x and y axes. 


Standard values (set when you select 6:ZoomStd from the Zoom 


toolbar menu) are: 


tmin = 0. xmin = -10. ymin = 10. 
tmax=2n (6.2831853... radians xmax = 10. ymax = 10. 
or 360 degrees) 
tstep =7/24 (.1308996... radians xscl = 1. yscl = 1. 
or 7.5 degrees) 


You may need to change the standard values for the t variables 
(tmin, tmax, tstep) to ensure that enough points are plotted. 
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Differences in Parametric and Function Graphing (Continued) 


Exploring a Graph As in function graphing, you can explore a graph by using the 


following tools. 


Tool 


Free-Moving 


Cursor 


Zoom 


Tip: During a trace, you can Trace 
also evaluate x(t) and y(t) by 

typing the t value and 

pressing [ENTER]. 


Tip: You can use 
QuickCenter at any time 
during a trace, even if the 
cursor is still on the screen. 


Math 
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For Parametric Graphs: 


Works just as it does for function graphs. 


Works just as it does for function graphs, with the 
following exceptions: 


Only x (xmin, xmax, xscl) and y (ymin, ymax, yscl) 
Window variables are affected. 


The t Window variables (tmin, tmax, tstep) are not 
affected unless you select 6:ZoomStd (which sets 
tmin = 0, tmax = 27, and tstep = 7/24). 


Lets you move the cursor along a graph one tstep at a 
time. 


When you begin a trace, the cursor is on the first 
selected parametric equation at tmin. 


QuickCenter applies to all directions. If you move 
the cursor off the screen (top or bottom, left or 
right), press to center the viewing window 
on the cursor location. 


Automatic panning is not available. If you move the 
cursor off the left or right side of the screen, the 
TI-92 will not automatically pan the viewing 
window. However, you can use QuickCenter. 


Only 1:Value, 6:Derivatives, 9:Distance, A:Tangent, and 
B:Arc are available for parametric graphs. These tools 
are based on t values. For example: 


1:Value displays x and y values for a specified 
t value. 


6:Derivatives finds dy/dx, dy/dt, or dx/dt at a point 
defined for a specified t value. 


Polar Graphing 


Preview of Polar Graphing............ecceeceeeceseesececeeeeeeseceeeeeeeeeeseeeeaeeeeeeaes 228 
Overview of Steps in Graphing Polar Equations..............cseeeeeeeeee 229 
Differences in Polar and Function Graphing@..............ceceeeeseeeeeeeeees 230 


This chapter describes how to graph polar equations on the TI-92. 
Before using this chapter, you should be familiar with Chapter 3: 
Basic Function Graphing. 


Consider a point (x,y) as shown below. In a polar equation, the 
point’s distance (r) from the origin is a function of its angle (0) 
from the positive x axis. Polar equations are expressed as r = f(8). 


To convert between rectangular (x,y) and 
polar coordinates (r,6): 


xX =rcos 0 r2 = x2 +y? 


Xx sign(y)*7 
y=rsineg 0 = -tan yt 3 


Note: To find 0, use the TI-92 function 
angle(x+iy), which automatically performs 
the calculation shown above. 


You can view the coordinates of any point in either polar (r,6) or 
rectangular (x,y) form. 
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Preview of Polar Graphing 


equation. 


ZoomSar increases the range along the 
x axis so that the graph is shown in correct 
proportion. 


You can change values for A and B as 
necessary and regraph the equation. 
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Steps Keystrokes Display 
1. Display the MODE dialog box. 
For Graph mode, select POLAR. O3 
For Angle mode, select RADIAN. OOOO!1 Display Digits. <1) 
ENTER Fonelew Format. c++ 
2. Display and clear the Y= Editor. JN- a e itea 
Then define the polar equation 8 
r1 (0) = A sin BƏ. ENTER 
5= 
Enter 8 and 2.5 for A and B, respectively. 8 2.5 re 
ENTER ree 
rigs 
ri ¢65=8¥ein¢2 .5*8> 
MAIN RAD AUTO POL 
Select the ZoomStd viewing window, 6 
which graphs the equation. 
e The graph shows only five rose petals. 
— In the standard viewing window, the 
Window variable @max = 2x. The 
remaining petals have 6 values greater 
than 2n. 
e The rose does not appear symmetrical. 
— Both the x and y axes range from -10 
to 10. However, this range is spread 
over a longer distance along the x axis 
than the y axis. 
Display the Window Editor, and (>) [window] émin=, 
max=4n 
change @max to 4r. 6) astep=, 13089969389957 
, xMmin=-10, 
4r will be evaluated to a number when you 4 [x] xMax=10. 
leave the Window Editor. xsgl=1, 
gmin= ia, 
yriax=10, 
yscl=1, 
Select ZoomSqr, which regraphs the 5 


Overview of Steps in Graphing Polar Equations 


Graphing Polar 
Equations 


Tip: To turn off any stat 
data plots (Chapter 9), 
press [F5] 5 or use [F4] to 
deselect them. 


Tip: This is optional. For 
multiple equations, this helps 
visually distinguish one from 
another. 


Tip: [F2] Zoom also changes 
the viewing window. 


Tip: To display r and 0, set 
Coordinates = POLAR. 


Exploring the Graph 


Set Graph mode ((MODE]) 


to POLAR. 
Also set Angle mode, 
if necessary. 


Vector Format 
+ Pretty Print 


Enter=SAVE 


Define polar equations 
on Y= Editor ((¢] [Y=]). 


Select ((F4]) which 
defined equations to 
graph. 


F1(O>=8¥sint2 .5¥O) 


MAIN RAD AUTO POL 


Set the display style 
((F6]) for an equation. 


or 
‘Square 
Thick 


Animate 


mins, 

dmax=12, 5663706144 

z -e Astept, 13089959389957 
Define the viewing smin=-10 


window ([¢] [winnow)). amayete 
ymin=-10 
ymax=10 
yscl=1 
GRAFH FORMATS 
Coordinates.... Eid- 
Graph Order.... SER+ 
Change the graph Gridvsesesesess ofr 
MES saeco a 
format ( +] F or (Fi 9) Leading Cursor. OFF+ 
if necessary. Labels....eeees OFF > 
Enter=SAVE ESC=CAHCEL 


Graph the selected 
equations ([¢] [GRAPH]). 


From the Graph screen, you can: 


Display the coordinates of any pixel by using the free-moving 
cursor, or of a plotted point by tracing a polar equation. 


Use the Zoom toolbar menu to zoom in or out on a portion of 
the graph. 


e Use the Math toolbar menu to find derivatives, tangents, etc. 


Some menu items are not available for polar graphs. 
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Differences in Polar and Function Graphing 


Setting the 
Graph Mode 


Defining Polar 
Equations on the 
Y= Editor 


Tip: You can use the Define 
command from the Home 
screen (see Appendix A) to 
define functions and 
equations for any graphing 
mode, regardless of the 
current mode. 


Selecting the 
Display Style 
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Use to set Graph = POLAR before you define equations or set 
Window variables. The Y= Editor and the Window Editor let you 
enter information for the cwrrent Graph mode setting only. 


You should also set the Angle mode to the units (RADIAN or DEGREE) 
you want to use for 0. 


Few Y F: Fa Far i FT 
Edit Pip ed 


vr 1 ABER 
r2= 
oe 
= You can define polar 
ie equations for r1(6) 
ric through r99(6). 
ros 
rig= 


ri (6>=8*sint2 .5*x6> 
HAIN RAD AUTO FOL 


The Y= Editor maintains an independent function list for each Graph 
mode setting. For example, suppose: 


e In FUNCTION graphing mode, you define a set of y(x) functions. 
You change to POLAR graphing mode and define a set of r(6) 
equations. 


e When you return to FUNCTION graphing mode, your y(x) functions 
are still defined in the Y= Editor. When you return to POLAR 
graphing mode, your r(6) equations are still defined. 


The Above and Below styles are not available for polar equations and 
are dimmed on the Y= Editor’s Style toolbar menu. 
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Window Variables 


Note: You can use a 
negative Ostep. If so, @min 
must be greater than @max. 


Setting the Graph 
Format 


The Window Editor maintains an independent set of Window 
variables for each Graph mode setting (just as the Y= Editor 
maintains independent function lists). Polar graphs use the following 
Window variables. 


Variable Description 
Əmin, 2max Smallest and largest © values to evaluate. 
Ostep Increment for the 6 value. Polar equations are 
evaluated at: 
r(@min) 
r(O@min+@step) 
r(O@min+2(8step)) 


... Not to exceed ... 
r(@max) 


xmin, xmax, Boundaries of the viewing window. 
ymin, ymax 


xscl, yscl Distance between tick marks on the x and y axes. 


Standard values (set when you select 6:ZoomStd from the Zoom 
toolbar menu) are: 


amin = 0. xmin = -10. ymin = 10. 
Omax=2n (6.2831853... radians xmax = 10. ymax = 10. 
or 360 degrees) 
Ostep = 7/24 (.1308996... radians xscl = 1. yscl = 1. 
or 7.5 degrees) 


You may need to change the standard values for the 0 variables 
(Əmin, 8max, Ostep) to ensure that enough points are plotted. 


To display coordinates as r and 6 values, use [¢] F or [Fi] 9 to set 
Coordinates = POLAR. If Coordinates = RECT, the polar equations will 
be graphed properly, but coordinates will be displayed as x and y. 


When you trace a polar equation, the O coordinate is shown even if 
Coordinates = RECT. 
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Differences in Polar and Function Graphing (Continued) 


Exploring a Graph As in function graphing, you can explore a graph by using the 
following tools. Any displayed coordinates are shown in polar or 
rectangular form as set in the graph format. 


Tool 


Free-Moving 


Cursor 


Zoom 


Tip: During a trace, you can Trace 
also evaluate r(0) by typing 

the @ value and pressing 

[ENTER]. 


Tip: You can use 
QuickCenter at any time 
during a trace, even if the 
cursor is still on the screen. 


Math 
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For Polar Graphs: 


Works just as it does for function graphs. 


Works just as it does for function graphs. 


Only x (xmin, xmax, xscl) and y (ymin, ymax, yscl) 
Window variables are affected. 


The 6 Window variables (6min, Omax, Ostep) are not 
affected unless you select 6:ZoomStd (which sets 
Əmin = 0, Omax = 27, and Ostep = 7/24). 


Lets you move the cursor along a graph one @step at a 
time. 


When you begin a trace, the cursor is on the first 
selected equation at @min. 


QuickCenter applies to all directions. If you move 
the cursor off the screen (top or bottom, left or 
right), press to center the viewing window 
on the cursor location. 


Automatic panning is not available. If you move the 
cursor off the left or right side of the screen, the 
TI-92 will not automatically pan the viewing 
window. However, you can use QuickCenter. 


Only 1:Value, 6:Derivatives, 9:Distance, A:Tangent, and 
B:Arc are available for polar graphs. These tools are 
based on 9 values. For example: 


1:Value displays an r value (or x and y, depending 
on the graph format) for a specified 6 value. 


6:Derivatives finds dy/dx or dr/d9 at a point defined 
for a specified 6 value. 


Sequence Graphing 


Note: A recursive sequence 
can reference another 
sequence. For example, 
u2(n) = n2+u1(n-1). 


Preview of Sequence Graphing ............eceeeesceeceseceseeeeeeseceseeeeeeaeeeeeeeee 
Overview of Steps in Graphing Sequences 


Differences in Sequence and Function Graphing ..............eeeeeeeeeee 236 
Setting Axes for Time, Web, or Custom Plots ............ceceeeeseeeeeeeeeeees 240 
Using: Web Plots saca eraai ataa a a a a a aS A aare] 241 
Using Custom. Plots sinesine iaae a N E EA 244 
Using a Sequence to Generate a Table... eecceseeceeeeeeeeeeeeeeeeeeee 245 
Comparison of TI-92 and TI-82 Sequence Functions... 246 


This chapter describes how to graph sequences on the TI-92. 
Before using this chapter, you should be familiar with Chapter 3: 
Basic Function Graphing. 


Sequences are evaluated only at consecutive integer values. The 
two general types of sequences are: 


e Nonrecursive — The nth term in the sequence is a function 
of the independent variable n. 


Each term is independent of any other terms. In the following 
example sequence, you can calculate u(5) directly, without 
first calculating u(1) or any other previous term. 


nis always a series of 

consecutive integers, 
u(n) = 2 *n forn=1, 2,3, ... starting at any positive 

integer or zero. 


u(n)=2*n gives the sequence 2, 4, 6, 8, 10, ... 


Recursive — The nth term is defined in relation to one or 


more previous terms, represented by u(n-1), u(n-2), etc. In 
addition to previous terms, a recursive sequence may also be 
defined in relation to n (such as u(n) = u(n-1) + n). 


In the following example sequence, you cannot calculate u(5) 
without first calculating u(1), u(2), u(3), and u(4). 


The first term is undefined 

since it has no previous term. 
So you must specify an initial 
value to use for the first term. 


u(n) = 2 * u(n-1) forn = 1, 2, 3, ... 


Using an initial value of 1: 


u(n) = 2 * u(n-1) gives the sequence 1, 2, 4, 8, 16, ... 


The number of initial values you need to specify depends on 
how deep the recursion goes. For example, if each term is 
defined in relation to the previous two terms, you must specify 
initial values for the first two terms. 
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Preview of Sequence Graphing 


Steps 


1. Display the MODE dialog box. 
For Graph mode, select SEQUENCE. 


2. Display and clear the Y= Editor. 
Then define the sequence as 
u1(n) = iPart(.8*u1(n-1)+1000). 


Use iPart to take the integer part of the 
result. No fractional trees are harvested. 


To access iPart(, you can use (2nd) [MATH], 
2nd) [CATALOG], or simply type it. 


3. Define uil as the initial value that will 
be used as the first term. 


4. Display the Window Editor. Set the 
n and plot Window variables. 


nmin=0 and nmax=50 evaluate the size of 
the forest over 50 years. 


5. Set the x and y Window variables to 
appropriate values for this example. 


6. Display the Graph screen. 


7. Select Trace. Move the cursor to trace 
year by year. How many years (nc) 
does it take the number of trees (yc) to 
stabilize? 

Trace begins at nc=0. 
nc is the number of years. 


xc = nc since n is plotted on the x axis. 
yc = u1(n), the number of trees at year n. 
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Keystrokes Display 
MODE = MODE 
T 
APs ee eee 
ENTER eee 
Complex Format... EAL + 
< PREO Prints... aie 

Ci] 
(F1) 8 (ENTER 
ENTER 
Dnd [MATH] 14 E Ali |stutelaxes...| | 
.8U1[0NE]1 
0E1000 
ENTER 
ENTER 
4 0 0 0 [ENTER 

rmanesa 
Ce] [window] Plobstrt=1 
00500 re ae 
1610 EIIE: 

ymin=e. 

ynax=6000, 

yscl=1000, 
00500 
10000 
60001000 
(¢] [GRAPH] 

ueirai r T 
“SS By default, sequences use 

O and®© the Square display style. 


as necessary T 
[ei = 


Overview of Steps in Graphing Sequences 


Graphing 
Sequences 


Tip: To turn off any stat 
data plots (Chapter 9), 
press [F5] 5 or use [F4] to 
deselect them. 


Note: For sequences, the 
default style is Square. 


Tip: [F2] Zoom also changes 
the viewing window. 


Exploring the Graph 


Tip: You can also evaluate 
a sequence while tracing. 
Simply enter the n value 
directly from the keyboard. 


Define sequences and, 
if needed, initial values 
on Y= Editor ([¢ 


defined sequences to 


window ((¢ 


format (Lè 


sequences ([¢ 


Set Graph mode ((MODE)) 


to SEQUENCE. 
Also set Angle mode, 
if necessary. 


Diap 
Angle " 
Exponential Format 
Complex Format. ... REAL+ 

lector Format... =. REE TANBULAR + 


v Pretty Printwssses 
Enter=SAVE ESC=CAHCEL 


[Y=]). 


Select ((F4]) which 


graph. Do not select 
initial values. 


ul (n>=iPart ¢.8*ul1 (n—-15+10005 
EQ 


MAIN RAD AUTO $I 


Set the display style 
((F6]) for a sequence. 


nmin=a. 
nmax=S0. 
Plotstrt=1. 
Plotstep=1. 
xmin=0. 


Define the viewing 
[winpow]). 


ymin=O. 
ymax=6000, 
yecl=1000, 


Change the graph 
F or F1) 9) 
if necessary. 


Ernter=SAVE ESC=CAHCEL 


1 


Graph the selected 
[GRAPH]). 


From the Graph screen, you can: 


Display the coordinates of any pixel by using the free-moving 
cursor, or of a plotted point by tracing a sequence. 


Use the Zoom toolbar menu to zoom in or out on a portion of 
the graph. 


Use the Math toolbar menu to evaluate a sequence. Only 
1:Value is available for sequences. 


Plot sequences on Time (the default), Web, or Custom axes. 
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Differences in Sequence and Function Graphing 


Setting the 
Graph Mode 


Defining Sequences 
on the Y= Editor 


Note: You must use a list to 
enter two or more initial 
values. 


Note: Optionally, for 
sequences only, you can 
select different axes for the 
graph. TIME is the default. 


Tip: You can use the Define 
command from the Home 
screen (see Appendix A) to 
define functions and 
equations for any graphing 
mode, regardless of the 
current mode. 
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Use to set Graph = SEQUENCE before you define sequences or 
set Window variables. The Y= Editor and the Window Editor let you 
enter information for the current Graph mode setting only. 


peenei libel... __ 


You can define sequences 
u1(n) through u99(n). 


Use ui only for recursive 
sequences, which require 
re one or more initial values. 


ui (n= iPart¢. Bul in- 1 >+1 080 


HAIN RAD AUTO 


If a sequence requires more than one initial value, enter them as a list 
enclosed in braces { } and seperni by commas. 


initiaHastn-2} tstterm 
p R HC term 
uid- 
: Wo= 
Enter {1,0} even though MEEA 
{1 0} is shown in the HAIN RAD ADTA ZEG 


sequence list. 


If a sequence requires an initial value but you do not enter one, you 
will get an error when graphing. 


On the Y= Editor, Axes lets you select the axes that are used to 
graph the sequences. For more detailed information, refer to page 240. 


Axes Description 

TIME Plots n on the x axis and u(n) on the y axis. 
WEB Plots u(n-1) on the x axis and u(n) on the y axis. 
CUSTOM Lets you select the x and y axes. 


The Y= Editor maintains an independent function list for each Graph 
mode setting. For example, suppose: 


e In FUNCTION graphing mode, you define a set of y(x) functions. 
You change to SEQUENCE graphing mode and define a set of u(n) 
sequences. 


e When you return to FUNCTION graphing mode, your y(x) functions 
are still defined in the Y= Editor. When you return to SEQUENCE 
graphing mode, your u(n) sequences are still defined. 
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Selecting 
Sequences 


Note: With TIME and 
CUSTOM axes, all defined 
sequences are evaluated 
even if they are not plotted. 


Selecting the 
Display Style 


Window Variables 


Note: Both nmin and nmax 
must be positive integers, 
although nmin can be zero. 


Note: nmin, nmax, plotstrt 
and plotstep must be 
integers = 1. If you do not 
enter integers, they will be 
rounded to integers. 


With TIME and WEB axes, the TI-92 graphs only the selected 
sequences. If you entered any sequences that require an initial value, 
you must enter the corresponding ui value. 


You can select a sequence. —— 


28 
r ¥ a25 
You cannot select its a uiž= 


initial value. 


Eg seembst| —biilscviclees. |_| 


ui (n= iPart¢. Bul in- 1 >+1 000 


HAIN RAL AUTO 


With CUSTOM axes, when you specify a sequence in the custom 
settings, it is graphed regardless of whether it is selected. 


Only the Line, Dot, Square, and Thick styles are available for sequence 
graphs. Dot and Square mark only those discrete integer values (in 
plotstep increments) at which a sequence is plotted. 


The Window Editor maintains an independent set of Window 
variables for each Graph mode setting (just as the Y= Editor 
maintains independent function lists). Sequence graphs use the 
following Window variables. 


Variable 


nmin, nmax 


plotstrt 


plotstep 


xmin, xmax, 
ymin, ymax 


xscl, yscl 


Description 


Smallest and largest n values to evaluate. Sequences 
are evaluated at: 


u(nmin) 

u(nmin+1) 
u(nmin+2) 

.. not to exceed ... 
u(nmax) 


The term number that will be the first one plotted 
(depending on plotstep). For example, to begin plotting 
with the 2nd term in the sequence, set plotstrt = 2. The 
first term will be evaluated at nmin but not plotted. 


Incremental n value for graphing only. This does not 
affect how the sequence is evaluated, only which points 
are plotted. For example, suppose plotstep = 2. The 
sequence is evaluated at each consecutive integer but is 
plotted at only every other integer. 


Boundaries of the viewing window. 


Distance between tick marks on the x and y axes. 
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Differences in Sequence and Function Graphing (Continued) 


Window Variables 
(Continued) 


Note: Both of these graphs 
use the same Window 
variables, except for plotstrt. 


Changing the Graph 
Format 


Standard values (set when you select 6:ZoomStd from the [F2] Zoom 
toolbar menu) are: 


nmin = 1. xmin = ~10. ymin = ~10. 
nmax = 10. xmax = 10. ymax = 10. 
plotstrt = 1. xscl = 1. yscl = 1. 
plotstep = 1. 


You may need to change the standard values for the n and plot 
variables to ensure that sufficient points are plotted. 


To see how plotstrt affects a graph, look at the following examples of 
a recursive sequence. 


This graph is plotted beginning 
with the 1st term. 


= plotstrt=1 


This graph is plotted beginning A 


with the 9th term. 


An plotstrt=9 


With TIME axes (from [F7] Axes on the Y= Editor), you can set 

plotstrt = 1 and still graph only a selected part of the sequence. Simply 
define a viewing window that shows only the area of the coordinate 
plane you want to view. 


You could set: 


e xmin = first n value to graph 


e xmax = nmax (although you 
can use other values) 


e ymin and ymax = expected A plotstrt=1 nmax 
values for the sequence 


The Graph Order format is not available. 


e With TIME or CUSTOM axes, multiple sequences are always 
plotted simultaneously. 


e With WEB axes, multiple sequences are always plotted 
sequentially. 
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Exploring a Graph 


Tip: During a trace, you can 
evaluate a sequence by 
typing a value for n and 
pressing [ENTER]. 


Tip: You can use 
QuickCenter at any time 
during a trace, even if the 
cursor is still on the screen. 


As in function graphing, you can explore a graph by using the 
following tools. Any displayed coordinates are shown in rectangular 
or polar form as set in the graph format. 


Tool 


Free-Moving 


Cursor 


Zoom 


Trace 


Math 


For Sequence Graphs: 
Works just as it does for function graphs. 


Works just as it does for function graphs. 


e Only x (xmin, xmax, xscl) and y (ymin, ymax, yscl) 
Window variables are affected. 


e Then and plot Window variables (nmin, nmax, 
plotstrt, plotstep) are not affected unless you select 
6:ZoomStd (which sets all Window variables to 
their standard values). 


Depending on whether you use TIME, CUSTOM, or 
WEB axes, Trace operates very differently. 


e With TIME or CUSTOM axes, you move the cursor 
along the sequence one plotstep at a time. To move 
approximately ten plotted points at a time, press 


(2nd) O or Bad ©. 


— When you begin a trace, the cursor is on the 
first selected sequence at the term number 
specified by plotstrt, even if it is outside the 
viewing window. 


— QuickCenter applies to all directions. If you 
move the cursor off the screen (top or bottom, 
left or right), press to center the viewing 
window on the cursor location. 


e With WEB axes, the trace cursor follows the web, 
not the sequence. Refer to page 241. 


Only 1:Value is available for sequence graphs. 


e With TIME and WEB axes, the u(n) value 
(represented by yc) is displayed for a specified 
n value. 


e With CUSTOM axes, the values that correspond to 
x and y depend on the axes you choose. 
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Setting Axes for Time, Web, or Custom Plots 


Displaying the From the Y= Editor, press [F7]. 


AXES Dialog Box 
e Depending on the current Axes 


setting, some items may be 


Axes! TIME+ 
Build Web! TRACE+ 
# Axis: nè dimmed. 


Y Axis: u+ 


e To exit without making any 
changes, press [ESC]. 


Item Description 
Axes TIME — Plots u(n) on the y axis and n on the x axis. 


WEB — Plots u(n) on the y axis and u(n-1) on the 
X axis. 


CUSTOM — Lets you select the x and y axes. 


Build Web Active only when Axes = WEB, this specifies whether a 
web is drawn manually (TRACE) or automatically 
(AUTO). 


Refer to page 241 for more information. 


X Axis and Active only when Axes = CUSTOM, these let you select 
Y Axis the value or sequence to plot on the x and y axes. 


Refer to page 244 for more information. 


To change any of these settings, use the same procedure that you use 
to change other types of dialog boxes, such as the MODE dialog box. 
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Using Web Plots 


Valid Functions for 
Web Plots 


When You Display 
the Graph Screen 


Drawing the Web 


Note: The web starts at 
plotstrt. The value of n is 
incremented by 1 each time 
the web moves to the 
sequence (plotstep is 
ignored). 


A sequence must meet the following criteria; otherwise, it will not be 
graphed properly on WEB axes. The sequence: 


e Must be recursive with only one recursion level; 
u(n-1) but not u(n-2). 


e Cannot reference n directly. 


e Cannot reference any other defined sequence except itself. 


After you select WEB axes and display the Graph screen, the TI-92: 
e Draws a y=x reference line. 


e Plots the selected sequence definitions as functions, with u(n-1) 
as the independent variable. This effectively converts a recursive 
sequence into a nonrecursive form for graphing. 


For example, consider the sequence u1(n) = 45-1 (n-1). The TI-92 
draws the y=x reference line and then plots y = a[5-x. 


After the sequence is plotted, the web may be displayed manually or 
automatically, depending on how you set Build Web on the AXES 
dialog box. 


If Build Web= The web is: 

TRACE Not drawn until you press [F3]. The web is then 
drawn step-by-step as you move the trace cursor. 
Note: With WEB axes, you cannot trace along the 
sequence itself as you do in other graphing modes. 

AUTO Drawn automatically. You can then press to 
trace the web and display its coordinates. 

The web: 


1. Starts on the x axis at the initial value ui (when plotstrt = 1). 
Moves vertically (either up or down) to the sequence. 


Moves horizontally to the y=x reference line. 


e wo N 


Repeats this vertical and horizontal movement until n=nmax. 


Chapter 13: Sequence Graphing 241 


Using Web Plots (Continued) 


Example: 1. On the Y= Editor ([¢] [Y=]), define u1(n) = -.8u1(n-1) + 3.6. 
Convergence Set initial value uil = ~4. 
2. Press [F7]. Set Axes = TIME. 
3. On the Window Editor a alas ston 
(CJ [window] ), set the plotstrt=1.  xscl=1.  yscl=1. 
Window variables. plotstep=1. 
4. Graph the sequence u(n) 
(CJ [GRAPH] ). 


By default, a sequence uses 
the Square display style. 


5. On the Y= Editor, press [F7]. Set Axes = WEB and Build Web = AUTO. 


6. On the Window Editor, nmin=1. xmin="10. ymin=~ 10. 
$ nmax=25. xmax=10. ymax=10. 

change the Window plotstrt=1.  xscl=1.  yscl=1. 

variables. plotstep=1. 
Tip: During a trace, youcan 7. Regraph the sequence. z u(n) 

y=7.8x + 3.6 

move the cursor to a 
specified n value by typing Web plots are always shown u(n-1) 
the value and pressing as lines, regardless of the 
5 selected display style. y=x 
Tip: When the nc value 8. Press [F3]. As you press Q, the trace cursor follows the web. The 
changes, the cursor is on screen displays the cursor coordinates nc, xc, and yc (where xc 
the sequence. The next time and yc represent u(n-1) and u(n), respectively). 


you press O, nc stays the 
same but the cursor is now As you trace to larger values of nc, you can see xc and yc approach 
on the y=x reference line. ; 

the convergence point. 


Example: 1. On the Y= Editor ({¢] [Y=]), define u1(n) = 3.2u1(n-1) - 
Divergence .8(u1(n-1))?. Set initial value uil = 4.45. 
2. Press [F7]. Set Axes = TIME. 
3. On the Window Editor nmin=0. xmin=0. ymin="75. 
nmax=10. xmax=10. ymax=10. 
CE] [winnow] ), set the plotstrt=1.  xscl=1. yscl=1. 
Window variables. plotstep=1. 
4. Graph the sequence u(n) 
CC] [GRAPH] ). n 


Because the sequence 
quickly diverges to large 
negative values, only a few 
points are plotted. 
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Example: 
Oscillation 


Note: Compare this graph 
with the divergence 
example. This is the same 
sequence with a different 
initial value. 


Note: The web moves to an 
orbit oscillating between two 
stable points. 


Note: By starting the web 
plot at a later term, the 
stable oscillation orbit is 
shown more clearly. 


5. On the Y= Editor, press [F7]. Set Axes = WEB and Build Web = AUTO. 


6. On the Window Editor, nmin=0. xmin="10. ymin=~ 10. 

2 nmax=10. xmax=10. ymax=10. 
change the Window plotstrt=1.  xscl=1. yscl=1. 
variables. plotstep=1. 

7. Regraph the sequence. u(n) 
The web plot shows how u(n-1) 
quickly the sequence 
diverges to large negative y=x 
values. y-3.2x* 8x2 


This example shows how the initial value can affect a sequence. 


1. On the Y= Editor (([¢] [Y=] ), use the same sequence defined in the 
divergence example: u1(n) = 3.2u1(n-1) - .8(u1(n-1))?. Set initial 
value uil = 0.5. 


2. Press [F7]. Set Axes = TIME. 


3. On the Window Editor nmin=1. xmin=0. ymin=0. 
nmax=100. xmax=100. ymax=5. 
CC] [wincow]), set the plotstrt=1.  xscl=10. yscl=1. 
Window variables. plotstep=1. 


4. Graph the sequence 
(CJ [GRAPH] ). 


5. On the Y= Editor, press [F7]. Set Axes = WEB and Build Web = AUTO. 


6. On the Window Editor, change "™in=1. xmin= "2.68 ymin=~4.7 


A nmax=100. xmax=6.47 ymax=4.7 
the Window plotstrt=1.  xscl=1. yscl=1. 
variables. plotstep=1. 

7. Regraph the sequence. u(n) 
u(n-1) 
y=x 
y=3.2x-.8x2 


8. Press [F3]. Then use O to trace the web. 


As you trace to larger values of nc, notice that xc and yc oscillate 
between 2.05218 and 3.19782. 


9. On the Window Editor, set 
plotstrt=50. Then regraph the 
sequence. 
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Using Custom Plots 


Example: Predator- 
Prey Model 


Note: Assume there are 
initially 200 rabbits and 
50 wolves. 


Note: Use to individually 
trace the number of rabbits 
u1(n) and wolves u2(n) over 
time (n). 


Note: Use to trace both 
the number of rabbits (xc) 
and wolves (yc) over the 
cycle of 400 generations. 


Using the predator-prey model in biology, determine the numbers of 
rabbits and wolves that maintain population equilibrium in a certain 
region. 


R 
M 
K 
W 
G = 
D 
R 
W 


= Number of rabbits 

= Growth rate of rabbits if there are no wolves (use .05) 
= Rate at which wolves can kill rabbits (use .001) 

= Number of wolves 

Growth rate of wolves if there are rabbits (use .0002) 
= Death rate of wolves if there are no rabbits (use .03) 


= Ra (1 +M- K Wn) 
= Wai (1 +G Rn - D) 


5 


3 
l 


1. On the Y= Editor ([*] [Y=]), define the sequences and initial values 
for R, and W,. 


u1(n) = u1(n-1) * (1 + .05 -.001 * u2(n-1)) 


uil = 200 
u2(n) = u2(n-1) * (1 + .0002 * u1(n-1) - .03) 
ui2 = 50 
2. Press [F7]. Set Axes = TIME. 
3. On the Window Editor nmin=0. xmin=0. —— ymin=0. 
: nmax=400. xmax=400. ymax=300. 
CC] [Window] ), set the Window plotstrt=1.. xscl=100.  yscl=100. 
variables. plotstep=1. 
4. Graph the sequence u(n) 
(CJ [GRAPH] ). 
ut(n) -< 
u2(n) < n 


5. On the Y= Editor, press [F7]. Set Axes = CUSTOM, X Axis = u1, and 
Y Axis = u2. 


6. On the Window Editor,change "min=0. xmin=84._ ymin=25. 
: 3 nmax=400. xmax=237. ymax=75. 
the Window variables. plotstrt=1.  xscl=50. yscl=10. 
plotstep=1. 
7. Regraph the sequence. u2(n) 
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Using a Sequence to Generate a Table 


Example: Fibonacci 
Sequence 


1. 


On the Y= Editor 

(ŒJ [Y=]), define the 
sequence and set the 
initial values as shown. 


Set table parameters 


(CJ [Thiset] ) to: 
tolStart = 1 
Atbl = 1 


Independent = AUTO 


Set Window variables 
(CJ [Window] ) so that 
nmin has the same 
value as tblStart. 


Display the table 
(CJ [TABLE] ). 


Scroll down the table 
(© or Bnd) ©) to see 


more of the sequence. 


In a Fibonacci sequence, the first two terms are 1 and 1. Each 
succeeding term is the sum of the two immediately preceding terms. 


ree leoonledit|” Ati [stvielaxes...] | 


a PLOTS 


v ul=ulth- i+ ulin- 23 
ME T 


RAD AUTO SEQ 


You must enter {1,1}, although {1 1} is 
shown in the sequence list. 


tbl Starts 


athl: 


Graph <-> Table: OFF + 
Independent: AUTO + 


Enter=SAVE ESC=CANCEL 


L This item is dimmed if you are not using 
TIME axes (set by [F7] on the Y= Editor). 


nmin 
nmax=TE. 
Plotstrt=1, 
plotstep=l. 
xmin=- i0. 
xmax=10. 


is in column 2. 
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Comparison of TI-92 and TI-82 Sequence Functions 


Comparison Table TI-92 
On the Y= Editor: 


u1(n) 

uit 

u2(n) 

ui2 

u3(n) through u99(n) 

ui3 through ui99 
On the Window Editor: 

nmin 

nmax 

plotstrt 

plotstep 
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TI-82 


Un 

UnStart (Window variable on TI-82) 
Vn 

VnStart (Window variable on TI-82) 
not available 


not available 


nStart 
nMax 
nMin 


not available 


3D Graphing 


Preview of 3D Graphing ..........sesesseserssesesresessessssrasescesensrerescesenseeeseeseneed 248 
Overview of Steps in Graphing 3D Equations ............0.cceceeeeeeeeeeeeeee 249 
Differences in 3D and Function Graphing... 250 
Moving the Cursor in 3D 0.0... ee ecceccesceesceeeeeeeeaeeeeeaeeeaeseeeaeeeeeeeeeeatens 253 
Rotating and/or Elevating the Viewing Angle..............:.c:csceeseeeeeereees 255 
Changing the Axes and Style Format ...........cccecceceseeseeeeeeseeeeeteeeeaes 257 


This chapter describes how to graph 3D equations on the TI-92. 
Before using this chapter, you should be familiar with Chapter 3: 
Basic Function Graphing. 


In a 3D graph of an equation for z(x,y), a point’s location is defined 
as shown below. 
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Preview of 3D Graphing 


Steps Keystrokes Display 
1. Display the MODE dialog box. For —— HIDE 
Graph mode, select 3D. O5 
ENTER Dis lay Digits.... 


Ingle . 
Exponential Format 
Complex Format... . 
Vector Format 

+ Pretty Print 


Enter=SAVE 


2. Display and clear the Y= Editor. Then JN] 
define the 3D equation z1(x,y) = (x3y - E8 
y3x) / 390. [ENTER] 
Notice how implied multiplication is used in OXA 3Y 
the keystrokes. goyYgs xo Be 
g m i 21 Gc. ¥)= OCB Ky y*30 7390 


3. Change the graph format to display EJF 


and label the axes. OC2 
OO2 
[ENTER] 
4. Select the ZoomStd viewing cube. E6 
This automatically graphs the 
equation. 


As the TI-92 evaluates the equation (before 
displaying a graph), the “percent evaluated” 
is shown in the upper-left corner of the 


screen. 

5. Display the Window Editor, and [+] [winnow] peoc aa 

change eye0° from 20 to 80. 80 Sancin. 

xarigeta 

This rotates the viewing angle by an gma=1a, 

additional 60° around the Z axis. vote 
ER 


6. Regraph the equation and notice the [+] [GRAPH] 
rotation. 
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Overview of Steps in Graphing 3D Equations 


Graphing 3D 
Equations 


Tip: To turn off any stat 
data plots (Chapter 9), 
press [F5] 5 or use [F4] to 
deselect them. 


Note: For 3D graphs, the 
viewing window is called the 
viewing cube. (F?) Zoom also 
changes the viewing cube. 


Tip: To help you see the 
orientation of 3D graphs, 
turn on Axes and Labels. 


Note: Before displaying the 
graph, the screen shows the 
‘percent evaluated.” 


Exploring the Graph 


Tip: You can also evaluate 
z(x,y) while tracing. Type 
the x value and press [ENTER]; 
then type the y value and 
press [ENTER]. 


Set Graph mode ((MODE]) 
to 3D. 
Also set Angle mode, 
if necessary. 


Vector Forma 
+ Pretty Print 


Enter=SAVE 


Define 3D equations on 
Y= Editor ([¢] [y-]). 


Select ((F4]) which 
equation to graph. You 
can select only one 3D 

equation. 


Define the viewing cube 
[window]). 


Change the graph 
format (Lè) F or (F1) 9), if 
necessary. 


Graph the selected 
equation ((¢] [GRAPH]). 


From the Graph screen, you can: 
¢ Trace the equation. 


e Use the Zoom toolbar menu to zoom in or out on a portion of 
the graph. Some of the menu items are dimmed because they are 
not available for 3D graphs. 


e Use the Math toolbar menu to evaluate the equation at a 
specified point. Only 1:Value is available for 3D graphs. 
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Differences in 3D and Function Graphing 


Setting the 
Graph Mode 


Defining 3D 
Equations on the 
Y= Editor 


Tip: You can use the Define 
command from the Home 
screen (see Appendix A) to 
define functions and 
equations for any graphing 
mode, regardless of the 
current mode. 


Selecting the 
Display Style 


250 


Use to set Graph = 3D before you define equations or set 
Window variables. The Y= Editor and the Window Editor let you 
enter information for the current Graph mode setting only. 


You can define 3D 
equations for z1(x,y) 
through z99(x,y). 


2=Ox* dey yg * dex ooo 


MAIN RAD AUTO 20 


The Y= Editor maintains an independent function list for each Graph 
mode setting. For example, suppose: 


e In FUNCTION graphing mode, you define a set of y(x) functions. 
You change to 3D graphing mode and define a set of z(x,y) 
equations. 


e When you return to FUNCTION graphing mode, your y(x) functions 
are still defined in the Y= Editor. When you return to 3D graphing 
mode, your z(x,y) equations are still defined. 


Because you can graph only one 3D equation at a time, display styles 
are not available. On the Y= Editor, the Style toolbar menu is 
dimmed. 


For 3D equations, however, you can use [+] F or [Fi] 9 to set the Style 
format to WIRE FRAME or HIDDEN SURFACE. Refer to “Changing the 
Axes and Style Formats” on page 257. 
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Window Variables The Window Editor maintains an independent set of Window 
variables for each Graph mode setting (just as the Y= Editor 
maintains independent function lists). 3D graphs use the following 
Window variables. 


Variable Description 


eyed’, eyed® Angles (always in degrees) used to view the graph. 
Refer to “Rotating and/or Elevating the Viewing Angle” 


on page 255. 
xmin, xmax, Boundaries of the viewing cube. 
ymin, ymax, 
zmin, zmax 
Note: If you enter a xgrid, ygrid The distance between xmin and xmax and between ymin 
fr ghee oe ae om and ymax is divided into the specified number of grids. 
PET EAU as i The z(x,y) equation is evaluated at each grid point 
where the grid lines (or grid wires) intersect. 
The incremental value along x and y is calculated as: 
i xmax - xmin : ymax - ymin 
x increment =— gid y increment ="Vorid 
The number of grid wires is xgrid + 1 and ygrid + 1. For 
example, when xgrid = 14 and ygrid = 14, the XY grid 
consists of 225 (15 x 15) grid points. 
z(xmin,ymin) z(xmin,ymax) 
z(xmax,ymin) z(xmax,ymax) 
Note: You cannot display 
tick marks on the X and Y zscl Distance between tick marks on the Z axis. 
axes. 
Standard values (set when you select 6:ZoomSid from the Zoom 
toolbar menu) are: 
eyeé® = 20. xmin = -10. ymin = ~10. zmin = ~10. 
eyed® = 70. xmax = 10. ymax = 10. zmax = 10. 
xgrid = 14. ygrid = 14. zscl = 1. 
Note: Increasing the grid You may need to increase the standard values for the grid variables 
variables decreases the (xgrid, ygrid) to ensure that enough points are plotted. 
graphing speed. 
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Differences in 3D and Function Graphing (Continued) 


Setting the Graph 
Format 


Exploring a Graph 


Tip: Refer to “Moving the 
Cursor in 3D” on page 253. 


Tip: During a trace, you can 
also evaluate z(x,y). Type 


the x value and press [ENTER]; 


then type the y value and 
press [ENTER]. 


The Axes and Style formats are specific to the 3D graphing mode. 
Refer to “Changing the Axes and Style Formats” on page 257. 


As in function graphing, you can explore a graph by using the 
following tools. Any displayed coordinates are shown in rectangular 
or cylindrical form as set in the graph format. (In 3D graphing, 
cylindrical coordinates are shown when you use [+] F to set 
Coordinates = POLAR.) 


Tool For 3D Graphs: 


Free-Moving The free-moving cursor is not available. 
Cursor 


Zoom Works essentially the same as it does for function 
graphs, but remember that you are now using three 
dimensions instead of two. 


e Only the following zooms are available: 


2:ZoomIn 5:ZoomSaqr A:ZoomFit 
3:ZoomOut 6:ZoomStd B:Memory 
C:SetFactors 


e Only x (xmin, xmax), y (ymin, ymax), and z (zmin, 
zmax, zscl) Window variables are affected. 


¢ The grid (xgrid, ygrid) and eye (eyeé°, eyed°) Window 
variables are not affected unless you select 
6:ZoomStd (which resets these variables to their 
standard values). 


Trace Lets you move the cursor along a grid wire from one 
grid point to the next on the 3D surface. 


e When you begin a trace, the cursor appears at the 
midpoint of the XY grid. 


e QuickCenter is available. At any time during a trace, 
regardless of the cursor’s location, you can press 
ENTER] to center the viewing cube on the cursor. 


e Cursor movement is restricted in the x and y 
directions. You cannot move the cursor beyond the 
viewing cube boundaries set by xmin, xmax, ymin, 
and ymax. 


Math Only 1:Value is available for 3D graphs. This tool 
displays the z value for a specified x and y value. 


After selecting 1:Value, type the x value and press 
[ENTER]. Then type the y value and press [ENTER]. 
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Moving the Cursor in 3D 


How to Move the 
Cursor 


Note: You can move the 
cursor only within the x and y 
boundaries set by Window 
variables xmin, xmax, ymin, 
and ymax. 


Tip: From the Y= Editor, 
Window Editor, or Graph 
screen, use [+] F to show 
the axes and their labels. 


Simple Example of 
Moving the Cursor 


Tip: By displaying and 
labeling the axes, you can 
more easily see the pattern 
in the cursor movement. 


Tip: To move grid points 
closer together, you can 
increase Window variables 
xgrid and ygrid. 


On a 3D surface, the cursor always follows along a grid wire. 


Cursor Key Moves the cursor to the next grid point in the: 
QO Positive x direction 
© Negative x direction 
© Positive y direction 
© Negative y direction 


Although the rules are straightforward, the actual cursor movement 
can be confusing unless you know the orientation of the axes. 


In 2D graphing, the X and Y axes = 
always have the same orientation 
relative to the Graph screen. = 


In 3D graphing, X and Y have a 
different orientation relative to the 
Graph screen. Also, you can rotate 
and/or elevate the viewing angle. 


Y-— 
eyed°=20 
eyed°=70 


The following graph shows a sloped plane that has the equation 
z1(x,y) = “(x + y)/2. Suppose you want to trace around the displayed 
boundary. 

When you press [F3], the trace cursor appears at 


the midpoint of the XY grid. Use the cursor pad to 
move the cursor to any edge. 


Q moves ina 


positive x direction, © moves ina 


per negative y direction, 
back to ymin. 
moves ina p , ; 
wane y direction NO moves in a negative 
up to ymax. x direction, back to 


xmin. 


When the trace cursor is on an interior point in the displayed plane, 
the cursor moves from one grid point to the next along one of the 
grid wires. You cannot move diagonally across the grid. 


Notice that the grid wires may not appear parallel to the axes. 
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Moving the Cursor in 3D (Continued) 


Example of the 
Cursor on a Hidden 
Surface 


Tip: To cut away the front of 
the saddle in this example, 
set xmax=0 to show only 
negative x values. 


Example of an “Off 
the Curve” Cursor 


Tip: QuickCenter lets you 
center the viewing cube on 
the cursor’s location. Simply 
press [ENTER]. 


On more complex shapes, the cursor may appear as if it is not ona 
grid point. This is an optical illusion caused when the cursor is on a 
hidden surface. 


For example, consider a saddle shape z1(x,y) = (x2 - y2) / 3. The 
following graph shows the view looking down the Y axis. 


If you cut away the front side, you 
can see the cursor is actually ona 
grid point on the hidden back side. 


You can move the cursor so that it 
does not appear to be on a grid 
point. 


Although the cursor can move only along a grid wire, you will see 
many cases where the cursor does not appear to be on the 3D 
surface at all. This occurs when the Z axis is too short to show z(x,y) 
for the corresponding x and y values. 


For example, suppose you trace the paraboloid z(x,y) = x2 + y? 
graphed with the indicated Window variables. You can easily move 
the cursor to a position such as: 


Trace cursor 


eye? =20. 
+ _ eues?=45. 
SMIN= "Se 


Valid trace wy | z 

coordinates MS <=5, 
yorid=14, 
zmin=0. 


124 
57 yor -4.265714 


Although the cursor is actually tracing the paraboloid, it appears off 
the curve because the trace coordinates: 


e xc and yc are within the viewing cube. 
— but — 
e zcis outside the viewing cube. 


When zc is outside the z boundary of the viewing cube, the cursor is 
physically displayed at zmin or zmax (although the screen shows the 
correct trace coordinates). 
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Rotating and/or Elevating the Viewing Angle 


How the Viewing 
Angle Is Measured 


Effect of Changing 
eye9° 


Note: This example 
increments eye@° by 30. 


The viewing angle has two components: Z 


e eye0° — angle in degrees from the 
positive X axis (rotation). 


e eyedo° — angle in degrees from the 
positive Z axis (elevation). 


You can enter negative angles as 
necessary. The default values are 
eyeé® = 20 and eyeọp° = 70. 


On the Window Editor, always enter 


eye0° and eyed” in degrees, regardless of xaridel4s 
the current angle mode. unas eta: 
min =-10, 
Do not enter a ° symbol. For example, aie 


type 20 and 70, not 20° and 70°. 


The view on the Graph screen is always oriented along the viewing 
angle. From this point of view, you can change eyeé° to rotate the 
viewing angle around the Z axis. 


Z1(x,y) = (xy - y3x) / 390 In this example, eyeo° = 70 
eyeé® = 20 3 
te w= 
eyed® = 50 3 
_ y- 
eye9° = 80 2 


— = 
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Rotating and/or Elevating the Viewing Angle (Continued) 


Effect of Changing By changing eyed°, you can elevate your viewing angle above the XY 
eyeo® plane. 
If 90 < eye® < 270, the viewing angle is below the XY plane. 


Z1(x,y) = (xy - y°x) / 390 In this example, eye9° = 20 


Note: This example starts on 
the XY plane (eyeo° = 90) 
and decrements eyed° by 20 
to elevate the viewing angle. 


eyed? = 90 3 


eyed? = 30 


2 
i 
From the Home The values used for eye0° and eyeo® are stored in the system 
Screen ora variables eye@ and eyed (without the ° symbol). You can access or 
Program store to these variables as necessary. 


To type 6 (in eyed), press G F or press [CHAR] and use the 
Greek menu. 
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Changing the Axes and Style Formats 


Displaying the 
GRAPH FORMATS 
Dialog Box 


Examples of Axes 
Settings 


Tip: Setting Labels = ON is 
helpful when you display 
either type of 3D axes. 


From the Y= Editor, Window Editor, or Graph screen: 


e Press and select 9:Format. 
e Press ([¢] F. 
¢ The dialog box shows the 
Coordinates.... RECT? 
coar dinates PELT current graph format 
settings. 


OFF + 
HIDDEN SURFACE+ 


* To exit without making a 
change, press [ESC]. 


To change any of these settings, use the same procedure that you use 
to change other types of dialog boxes, such as the MODE dialog box. 


To display the valid Axes settings, 


1: 0FF 
highlight the current setting and 
press Q. 


e AXES — Shows standard XYZ 


axes. 
, 


¢ BOX — Shows 3-dimensional 
box axes. 


The edges of the box are mc 
determined by the Window 
variables xmin, xmax, etc. 


In many cases, the origin (0,0,0) is inside the box, not at a corner. 


For example, if xmin = ymin = zmin = -10 and xmax = ymax = zmax = 10, 
the origin is at the center of the box. 
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Changing the Axes and Style Formats (Continued) 


Examples of Style 
Settings 


Tip: WIRE FRAME is faster 
to graph and may be more 
convenient when you're 
experimenting with different 
shapes. 


Be Aware of 
Possible 
Optical Illusions 


Note: These examples 
show the graphs as 
displayed on the screen. 


Note: These examples use 
artificial shading (which is 
not displayed on the screen) 
to show the front of the box. 


To display the valid Style settings, LEWTRE FRAME 
highlight the current setting and 
press ©). 


e WIRE FRAME — Shows the 3D 
shape as a transparent wire 
frame. 


e HIDDEN SURFACES — Uses 
shading to differentiate the 
two sides of the 3D shape. 


The eye angles used to view a graph (eye@° and eyeọ° Window 
variables) can result in optical illusions that cause you to lose 
perspective on a graph. 


Typically, most optical illusions occur when the eye angles are in a 
negative quadrant of the coordinate system. 


Optical illusions may be more noticeable with box axes. For 
example, it may not be immediately obvious which is the “front” of 
the box. 


Looking down Looking up 
from above the XY plane from below the XY plane 


nes 


eyeé® = 20 eyed® = 20 
eyeþ° = 70 eyeþ° = 120 


To minimize the effect of optical illusions, use the GRAPH FORMATS 
dialog box to set Style = HIDDEN SURFACE. 
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Additional Graphing Topics 


Preview of Additional Graphing Topics.............cccescesseeceeeeeeereeeeeeeees 260 
Collecting Data Points from a Graph ...........eeccecceeceeececeeeeeeeeeeeeeseeees 261 
Graphing a Function Defined on the Home Screen... 262 
Graphing a Piecewise Defined Function. ..............ceeceeeeeseceteeeeeeeeeees 264 
Graphing a Family Of Curves ..........cceceeccsssceceeeeeesececececeaeeeeecseeeseseneeaee 266 
Using the Two-Graph Mode........cceecesceessesceeeceeeeseeeneceeeeaeceeeeeeeaeeeeeeee 267 
Drawing a Function or Inverse on a Graph. .........eeeeeeeeeseeeeeeeeeeeeeees 270 
Drawing a Line, Circle, or Text Label on a Graph „n.se 271 
Saving and Opening a Picture of a Graph .........eeeeceseeseeeeeseeeeeeeeeeeee 275 
Animating a Series of Graph Pictures .....0.....cceseeeceseeceeeeeeseeeeeeeeeenees 277 
Saving and Opening a Graph Database ............ecceeceeccesececeeeeeeeeeeeeeeee 278 


This chapter describes additional features that you can use to 
create graphs on the TI-92. This information generally applies to 
all Graph mode settings. 


Pee l2oon|TracelRedraphMath[praul~ A | 


This chapter assumes that you already know the fundamental 
procedures for defining and selecting functions, setting Window 
variables, and displaying graphs as described in Chapter 3: Basic 
Function Graphing. 
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Preview of Additional Graphing Topics 


Steps Keystrokes Display 
1. Display the MODE dialog box. C m MODE \ 
For Graph mode, select FUNCTION. O 1 e rase 2 arrr FUHCTIOH + 
For Angle mode, select RADIAN. OOO Diseias Digits... CORT g> 
Gl Prejatiai foist UPA: 
Hector Format..... RECTANGULAR+ 
ENTER v Pretty Printa... ss OH+ 
2. Display the Home screen. Use the (+) [HOME] 
Graph command and the when (Fa 2 i oak ae 
function to specify the piecewise WHEN(QX raph when(x<0,-x,5*cos(x)) 
defined function. Paloa x 
F4) 2 selects Graph from the Other toolbar CJ5 xo 
menu and automatically adds a space. D 


3. Execute the Graph command, which [ENTER] 
automatically displays the Graph 
screen. 
The graph uses the current Window 
variables, which are assumed to be their 


standard values ((F2] 6) for this example. 


4. Draw a horizontal line across the top 75 


of the cosine curve. © (until the line 
After you press (F7] 5, the TI-92 remains in is positioned) 
“line” mode until you select a different [ENTER] 


operation or press [ESC]. 


xci. yc: 4, 90196 


5. Save a picture of the graph. Use PIC1 E2 — 
SAVERY AS O  _ _ _  } 


as the variable name for the picture. Q2 = 
OO PIC] Uap Picture+ 
Be sure to set Type = Picture. By default, Older. Malins 
it is set to GDB. ENTER] [ENTER Wariabletpict | 
Enter=SAWVE ESC=CANCEL 
6. Clear the drawn horizontal line. (Fé) 1 


You can also press to regraph. 


7. Open the saved picture variable to 1 
redisplay the graph with the line. Q2 
7 Tape: Ficture+ 
Be sure to set Type = Picture. By default, Gf not already Folder! maint 
it is set to GDB. shown, also set Variable: picl> 


Enter=0K ESC=CAHCEL 


Variable = pict) 
ENTER 
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Collecting Data Points from a Graph 


Collecting the 
Points 


Tip: To display coordinates 
or math results, trace a 
function with [F3] or perform 
an [F5] Math operation (such 
as Minimum or Maximum). 
You can also use the free- 
moving cursor. 


Tip: Use a split screen to 
show a graph and the Home 
screen or Data/Matrix Editor 
at the same time. 


Notes about 
SysData Variable 


Repeat the process as necessary. 


Display the graph. (This example shows y1(x)=5*cos(x).) 
Display the coordinates or math results you want to collect. 


Press [+] H or [¢] D to save the information to the Home screen or 
the sysData variable, respectively. 


T Fer Y F3 FY 
r Fal zZoom|Trace|RebraphjMath|irawj* 


For 


Ed 


xet4, 25571 


yc: "2, 06925 


DATA PLACED IM HOME SCREEN HISTORY 


Pa 
+] H 


x 


Displayed coordinates are added to he 


+ 


D 
xN 


Displayed coordinates are stored in 


Home screen’s history area (but not the data variable named sysData, hich you 


entry line) as a ingle-row matrix or 
vector. 


can open in the ata/Matrix Editor. 


E FiF Few 7 FaF FE Fe ] 
* Piat AlgebralCalciOther|PrgmIO|Clear a-z... 


a[i. 93277310924 -1. 77061804099) 

[1.93277 71. 77062] 
B[S. 109243697489 -4. 9973409073] 

[3.10924 "4. 99758] 
a[4, 28571428571 -2.06922957274)] 

[4.265571 _-2.06923] 


HAIN RAD AUTO FUNC 3730 


3ci=4.248571428L71 
FUNC 


KAD AUTO 


When you press [4] D: 


— IfsysData does not exist, it is created in the MAIN folder. 


— IfsysData already exists, new data is appended to the end of 
any existing data. Existing titles or column headers (for the 
affected columns) are cleared; titles are replaced with the 


applicable titles for the new data. 


The sysData variable can be cleared, deleted, etc., just as any 
other data variable. However, it cannot be locked. 


If the Graph screen contains a function or stat plot that 
references the current contents of sysData, [+] D will not operate. 
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Graphing a Function Defined on the Home Screen 


What Is the “Native” 
Independent 
Variable? 


Copying from the 
Home Screen to the 
Y= Editor 


Tip: Use (¢] C or [+] V to 
copy or paste, respectively, 
instead of [Fi] 5 or [F1] 6. 


Tip: To copy an expression 
from the Home screen's 
history area to the entry line, 
use the auto-paste feature 
or copy and paste. 


Tip: Define is available from 
the Home screen’s [F4] 
toolbar menu. 


Tip: (2nd) [RcL] is useful if an 
expression is stored to a 
variable or function that 
does not correspond to the 
Y= Editor, such as a1 or 


f1(x). 
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On the Y= Editor, all functions must be defined in terms of the 


a5 


current graph mode’s “native” independent variable. 


Graph Mode Native Independent Variable 
Function xX 

Parametric t 

Polar (9 

Sequence n 

3D X, y 


If you have an expression on the Home screen, you can use any of 
the following methods to copy it to the Y= Editor. 


Method Description 
Copy and pastel. Highlight the expression on the Home screen. 
Press [Fi] and select 5:Copy. 
2. Display the Y= Editor, highlight the desired 
function, and press [ENTER]. 
3. Press [Fi] and select 6:Paste. Then press [ENTER]. 
Store the expression to a Y= function name. 
2x^3+3x^2-4x+12>y1(x) 
Use the complete function _ 
name: y1(x), not just y1. 
Define Define the expression as a user-defined Y= function. 
command 
Define y1(x)=2x*3+3x%2-4x+12 
[RCL] If the expression is already stored to a variable: 


1. Display the Y= Editor, highlight the desired 
function, and press [ENTER]. 


2. Press [RCL]. Type the variable name that 
contains the expression, and press twice. 


Important: To recall a function variable such as 
f1(x), type only f1, not the full function name. 


3. Press to save the recalled expression in the 
Y= Editor’s function list. 
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Graphing Directly 
from the Home 
Screen 


Tip: Graph is available from 
the Home screen’s [F4] 
toolbar menu. 


Note: Graph uses the 
current Window variable 
settings. 


Tip: To create a table from 
the Home screen, use the 
Table commana. It is similar 
to Graph. Both share the 
same expressions. 


Clearing the Graph 
Screen 


Extra Benefits of 
User-Defined 
Functions 


Note: Use two or more 
character argument names 
(xx, yy,xtemp,...) to define 
function arguments to 
minimize the chance of a 
circular definition error when 
calling the function with 
common arguments 
(X,Y,Z,a,D,C,...) 


The Graph command lets you graph an expression from the Home 
screen without using the Y= Editor. Unlike the Y= Editor, Graph lets 
you specify an expression in terms of any independent variable, 
regardless of the current graphing mode. 


If the expression is in Use the Graph command 


terms of: as shown in this example: 

SL [graph 1.25x¥cos(x) | 
h 1.25x* 

independent variable ane EO 


For function graphing, Al 
x is the native variable. 


graph 1.25a*cos(a),a 


Specify the independent =| 
variable; otherwise, you 
may get an error. 


A non-native 
independent variable 


Graph does not work with sequence graphs. For parametric, polar, 
and 3D graphs, use the following variations. 


In PARAMETRIC graphing mode: 
In POLAR graphing mode: 
In 3D graphing mode: 


Graph xExpr, yExpr, t 
Graph expr, 0 
Graph expr, x, y 


Graph does not copy the expression to the Y= Editor. Instead, it 
temporarily suspends any functions selected on the Y= Editor. You 
can trace, zoom, or show Graph expressions on the Table screen, just 
the same as Y= Editor functions. 


Each time you execute Graph, the new expression is added to the 
existing ones. To clear the graphs: 


e Execute the CilrGraph command (available from the Home 
screen’s Other toolbar menu). 

e Display the Y= Editor. The next time you display the Graph 
screen, it will use the functions selected on the Y= Editor. 


You can define a user-defined function in terms of any independent 
variable. When you call that function, you should refer to it by using 
a different variable. For example: 


Defined in terms of “aa”. 
r= 


define f1(aa)=1.25aa*cos(aa) 
graph f1(x) 


Lo Refers to the function by using the 


and: native independent variable. 


define f1(aa)=1.25aa*cos(aa) 
f1(x)>y1(x) 
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Graphing a Piecewise Defined Function 
Using the When To define a two-piece function, use the syntax: 


Function when(condition, trueExpression, falseExpression) 


For example, suppose you want to graph a function with two pieces. 


When: Use expression: 
x <0 -X 
x20 5 cos(x) 


In the Y= Editor: 


The function is 
pretty printed in 
this form. 


Enter the function —— = 
in this form. wd Cx =when (xt, —x,5*cos (0)? 


Tip: To enter when, type it 
or use [2nd] [CATALOG]. 


For three or more pieces, you can use nested when functions. 


When: Use expression: 
X<-T 4 sin(x) 
x>-nandx<0O 2x+6 
x20 6 - x2 
In the Y= Editor: FTE 

7; 

yi ¢x>=when (xO, when(x< n, 4#si. 

where: 


y1(x)=when(x<0,when(x<-2,4*sin(x),2x+6) ,6-x%*2) 
L This nested function is in effect when x<0. 


Nested functions quickly become complex and difficult to visualize. 
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Using a Multi- 
Statement, User- 
Defined Function 


Note: For information about 
similarities and differences 
between functions and 
programs, refer to 

Chapter 17. 


From the Home 
Screen ora 
Program 


For three or more pieces, you may want to create a multi-statement, 
user-defined function. 


For example, consider the previous three-piece function. 


When: Use expression: 
X<-T 4 sin(x) 


X>-nandx<0 2x+6 
x20 6 - x2 


A multi-statement, user-defined function can have many of the 
control and decision-making structures (If, Elself, Return, etc.) used 
in programming. When creating the structure of a function, it may be 
helpful to visualize it first in a block form. 


Func 
If x<-xz Then Func and EndFunc must 


Return 4*sin(x) Eein ang ene the 


f ion. 
ElseIf x>=-x and x<0 Then unction 
Return 2x+6 For information about the 
Else individual statements, 
Return 6-x^2 refer to Appendix A. 
EndIf 
EndFunc 


When entering a multi-statement function on the Y= Editor or Home 
screen, you must enter the entire function on a single line. 


i= Use a colon (:) to separate each statement. 


Func: If x<-n Then:Return 4*sin(x): ... :EndIf:EndFunc 


On the Y= Editor: 
a FLOTS 
Only “Func” is shown —— “4 Sana 


for a multi-statement Hae 
function. Hae 
g= 
yrs 
ae 
[E] = 
Enter a multi-statement ~— 410= 
function on one line. Be vitx>=Func:If x4- -n Then:Retur. 


sure to include colons. 


From the Home screen, you can also use the Define command to 
create a multi-statement, user-defined function. Refer to page 262 for 
other information on copying a function from the Home screen to the 
Y= Editor. 


From the Program Editor (Chapter 17), you can create a user-defined 
function. For example, use the Program Editor to create a function 
named f1(xx). In the Y= Editor, set y1(x) = f1 (x). 
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Graphing a Family of Curves 


Examples Using the 
Y= Editor 


Tip: Enclose list elements in 
braces (Rnd) [{] and 2nd] [}]) 
and separate them with 
commas. 


Note: The commas are 
shown in the entry line but 
not in the function list. 


Example Using the 
Graph Command 


Simultaneous 
Graphs with Lists 


Tip: To set graph formats, 
press [+] F from the 

Y= Editor, Window Editor, 
or Graph screen. 


When Tracing a 
Family of Curves 


Enter the expression {2,4,6} sin(x) and graph the functions. 


od (xo=¢2 4.63 *žsiníx? 


Graphs three functions: 
2 sin(x), 4 sin(x), 6 sin(x) 


Enter the expression {2,4,6} sin({1,2,3} x) and graph the functions. 


yd Cxo=02 4, 63 ¥sintti, 2, 374x) 


Graphs three functions: 
2 sin(x), 4 sin(2x), 6 sin(3x) 


Similarly, you can use the Graph command from the Home screen or 
a program as described on page 263. 


graph {2,4,6}sin(x) 
graph {2,4,6}sin({1,2,3}x) 


When the graph format is set for Graph Order = SIMUL, the functions 
are graphed in groups according to the element number in the list. 


For these example functions, the 


aPLOTS ; TI-92 graphs three groups. 
“yl={2 4 6) -sintx) 
“y2={1 2 Si-xt+4 e 2 sin(x), x+4, cos(x) 


“YS=c0s(*) e 4sin(x), 2x+4 


e 6 sin(x), 3x+4 


The functions within each group are graphed simultaneously, but the 
groups are graphed sequentially. 


Pressing © or © moves the trace cursor to the next or previous 
curve in the same family before moving to the next or previous 
selected function. 
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Using the Two-Graph Mode 


Setting the Mode Several mode settings affect the two-graph mode, but only two 
settings are required. Both are on Page 2 of the MODE dialog box. 


1. Press MODE]. Then press [F2] to display Page 2. 


2. Set the following 
required modes. 


e Split Screen = 
TOP-BOTTOM or 


LEFT-RIGHT 


e Number of Graphs = 2 
3. Optionally, you can set the following modes. 
Page 1: ¢ Graph = Graph mode for top or left side of the split 
Page 2: œ Split 1 App = application for top or left side 
¢ Split 2 App = application for bottom or right side 
e Graph 2 = Graph mode for bottom or right side 
¢ Split Screen Ratio = relative sizes of the two sides 


4. Press to close the dialog box. 


The Two-Graph A two-graph screen is similar to a regular split screen. 
Screen 
et 20on|rscelReGraph|isthlorsuly A] | 
Graph 1: Graph 2: 
left or top el right or 
side bottom side 


Thick border ~| 
indicates 

active graph 

side MAIN RAD AUTO GRH#L FUNE 


E L Graph mode of active graph 


Active graph side: 
GR#1 or GR#2 
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Using the Two-Graph Mode (Continued) 


Independent Graph- 
Related Features 


Note: The Y= Editor is 
completely independent only 
when the two sides use 
different graphing modes (as 
described below). 


The Y= Editor in 
Two-Graph Mode 


Note: If you make a change 
on the active Y= Editor 
(redefine a function, change 
a Style, etc.), that change is 
not reflected on the inactive 
side until you switch to it. 


268 


Both Graph 1 and Graph 2 have independent: 


Graph modes (FUNCTION, POLAR, etc.). Other modes such as 
Angle, Display Digits, etc., are shared and affect both graphs. 


Window Editor variables. 


Table setup parameters and Table screens. 


Graph formats ((¢] F) such as Coordinates, Axes, etc. 


Graph screens. 


Y= Editors. However, both graphs share common function and 


stat plot definitions. 


Independent graph-related applications (Y= Editor, Graph screen, 
etc.) can be displayed on both sides of the screen at the same time. 


Non-graph-related applications (Home screen, Data/Matrix Editor, 
etc.) are shared and can be displayed on only one side at a time. 


Even in two-graph mode, there is actually only one Y= Editor, which 
maintains a single function list for each Graph mode setting. 
However, if both sides use the same graphing mode, each side can 
select different functions from that single list. 


When both sides use 
different graphing modes, 
each side shows a 
different function list. 


When both sides use 

the same graphing mode, 
each side shows the 
same function list. 


— You can use [F4] to 
select different 
functions and stat 
plots (indicated by v) 
for each side. 


— Ifyou set a display 
style (F6)) fora 
function, that style is 
used by both sides. 
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FEF a 
¥ IAL] [Stulelssss... 


= rigs 
yd ¢xd=1 25 %xecos Od 


MAIN RAD AUTO GR#1 FUNC 


Fa {Fer ]_ Far Fr 
AlI|Stylejirit a.. 


yl Gol 25exkens Gx) 


MAIN RAD AUTO GR#1 FUNC 


Suppose Graph 1 and Graph 2 are 
set for function graphing. Although 
both sides show the same function 
list, you can select (v) different 
functions for graphing. 


Review of Using a 
Split Screen 


Note: You can display non- 


graph-related applications 
(such as the Home screen) 
on only one side at a time. 


Remember that the 
Two Sides Are 
Independent 


From the Home 
Screen ora 
Program 


For more complete information about split screens, refer to 


Chapter 5. 


* To switch from one graph side to the other, press [EE] 


(second function of [APPS}). 
e To display different applications: 


— Switch to the applicable graph side and display the application 


as you normally would. 


— Use [MODE] to change Split 1 App and/or Split 2 App. 


e To exit two-graph mode: 


— Use [MODE] to set Number of Graphs = 1, or exit the split screen 


by setting Split Screen = FULL. 


— Press [nd] [QUIT] twice. This always exits a split screen and 
returns to a full-sized Home screen. 


In two-graph mode, the two sides may appear to be related when, in 


fact, they are not. For example: 


For Graph T For Graph 2, 
the Y= Editor the polar 
lists y(x) graph uses 
functions. 


r(0) equations 


E 
D that are not 
shown. 


icxo-i 25*x*sinGe 


HAIN RAD AUTO GR#i FUNE 


After the two-graph mode is set up, graph-related operations refer to 


the active graph side. For example: 


affects either Graph 1 or Graph 2, dep 
you execute the command. 


To switch the active sides, press [ 


ending on which is active when 


switch(1) or switch(2). 
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EE] or use the switch function, 
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Drawing a Function or Inverse on a Graph 


Drawing a Function, 
Parametric, or Polar 
Equation 


Note: [Fé] 2 displays the 
Home screen and puts 
DrawFunc in the entry line. 


Tip: To clear the drawn 
function, press [F4] or press 
[F6] and select 1:ClrDraw. 


Drawing the Inverse 
of a Function 


Note: [F6) 3 displays the 
Home screen and puts 
Drawlnv in the entry line. 


Tip: To clear the drawn 
inverse from the Graph 
screen, press [F4] or press 
[F6] and select 1:ClrDraw. 


Execute DrawFunc, DrawParm, or DrawPol from the Home screen or 
a program. You cannot draw a function or equation interactively 
from the Graph screen. 


DrawFunc expression 
DrawParm expression1, expression2 [,tmin] [,tmaa] [,tstep] 
DrawPol expression [, 9min] [,O@maz] [, Astep] 


For example: 


1. Define y1(x)=.1x3-2x+6 on the 
Y= Editor, and graph the 
function. 


2. On the Graph screen, press 
and select 2:DrawFunc. 


4: OrawPol 
2! DrawP arm 
6: DrawSlp 


3. On the Home screen, specify 
the function to draw. 


4. Press to draw the 
function on the Graph 
screen. 


DrawFunc yl(x)-6 


You cannot trace, zoom, or 
perform a math operation on 
a drawn function. 


Execute Drawlnv from the Home screen or a program. You cannot 
draw an inverse function interactively from the Graph screen. 


Drawlnv expression 
For example, use the graph of y1(x)=.1x3-2x+6 as shown above. 
1. On the Graph screen, press and select 3:Drawinv. 


DrawInv yl(x) 


2. On the Home screen, specify 
the inverse function. 


3. Press [ENTER]. 


The inverse is plotted as 
(yx) instead of (x,y). 
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Drawing a Line, Circle, or Text Label on a Graph 


Clearing All 
Drawings 


Tip: You can also enter 
CirDraw on the Home 
screen's entry line. 


Drawing a Point ora 
Freehand Line 


Tip: When drawing a 
freehand line, you can move 
the cursor diagonally. 


Note: If you start drawing 
on a white pixel, the pencil 
draws a black point or line. 
If you start on a black pixel, 
the pencil draws a white 
point or line (which can act 
as an eraser). 


A drawn object is not part of the graph itself. It is drawn “on top of” 
the graph and remains on the screen until you clear it. 


From the Graph screen: 


e Press [F6] and select 
1:ClrDraw. 
—or— 

e Press [F4] to regraph. 


You can also do anything that causes the Smart Graph feature to 
redraw the graph (such as change the Window variables or deselect a 
function on the Y= Editor). 


From the Graph screen: 


1. Press [F7] and select 


1:Pencil. 
a por izontal 
tWertLica 
2. Move the cursor to the Text 


A A Save Picture 
applicable location. 


To draw a: Do this: 

Point (pixel-sized) Press [ENTER]. 

Freehand line Press and hold [A], and move the cursor to 
draw the line. 


To quit drawing the line, release [A]. 


After drawing the point or line, 
you are still in “pencil” mode. 


e To continue drawing, move 
the cursor to another point. 


* To quit, press [ESC]. 


xorg. 79932 yc: “5. 29412 
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Drawing a Line, Circle, or Text Label on a Graph (Continued) 


Erasing Individual 
Parts of a Drawing 
Object 


Note: These techniques 
also erase parts of graphed 
functions. 


Drawing a Line 
Between Two Points 


Tip: Use [2nd] to move the 
cursor in larger increments; 


[2nd] ©, etc. 


Drawing a Circle 


Tip: Use [2nd] to move the 
cursor in larger increments; 


[2nd] ©, etc. 


From the Graph screen: 
1. Press and select 2:Eraser. The cursor is shown as a small box. 


2. Move the cursor to the applicable location. 


To erase: Do this: 
Area under the box Press [ENTER]. 


Along a freehand line Press and hold [A], and move the cursor. 
To quit, release [4]. 


After erasing, you are still in 


“eraser” mode. | 
e To continue erasing, move A 


the box cursor to another 
location. 


* To quit, press [ESC]. 


From the Graph screen: 
1. Press and select 3:Line. 
2. Move the cursor to the 1st point, and press [ENTER]. 


3. Move to the 2nd point, and press [ENTER]. (As you move, a line 
extends from the 1st point to the cursor.) 


After drawing the line, you are 
still in “line” mode. 


e To continue drawing another 
line, move the cursor to a 
new Ist point. 


* To quit, press [ESC]. 


From the Graph screen: 
1. Press and select 4:Circle. 


2. Move the cursor to the center 
of the circle, and press 


ENTER}. 


3. Move the cursor to set the 
radius, and press [ENTER]. 
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Drawing a From the Graph screen: 
Horizontal or 1 


: : . Press [F7] and select 5:Horizontal or 6:Vertical. A horizontal or 
Vertical Line 


vertical line and a flashing cursor are displayed on the screen. 


If the line is initially displayed on an axis, it may be difficult to 
see. However, you can easily see the flashing cursor. 


Tip: Use (2nd) to move the 2. Use the cursor pad to move the line to the appropriate position. 
cursor in larger increments; Then press [ENTER]. 
(2nd) Q), etc. 


After drawing the line, you are 
still in “line” mode. 


e To continue, move the cursor 
to another location. 


* To quit, press [ESC]. 


gc: g. 039216 


Drawing a Tangent To draw a tangent line, use the [F5] Math toolbar menu instead of 
Line or [F7]. From the Graph screen: 


1. Press and select A:Tangent. 
2. As necessary, use ©) and © to select the applicable function. 


Tip: To set the tangent 3. Move the cursor to the 
point, you can also type its x tangent point, and press 
value and press [ENTER]. ENTER). 


The tangent line is drawn, 
and its equation is displayed.  J=-2.95611x+4. 92952 


Drawing a Line To draw a line through a specified point with a specified slope, 
Based on a Point execute the DrawSlp command from the Home screen or a program. 
and a Slope Use the syntax: 


DrawSlp x, y, slope 


You can also access DrawSlp from the Graph screen. 


1. Press and select 6:DrawSlp. This switches to the Home screen 
and puts DrawSlp in the entry line. 


2. Complete the command, and [prays] p 4,0,6.37 
press [ENTER]. 


The TI-92 automatically 
switches to the Graph screen 
and draws the line. 
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Drawing a Line, Circle, or Text Label on a Graph (Continued) 


Typing Text Labels 


Tip: The text cursor 
indicates the upper-left 
corner of the next character 
you type. 


From the Home 
Screen ora 
Program 


From the Graph screen: 
1. Press and select 7:Text. 


2. Move the text cursor to the location where you want to begin 
typing. 
3. Type the text label. 


After typing the text, you are still 
in “text” mode. 


yitx3=1.25% * cost) 


e To continue, move the cursor 
to another location. 


¢ To quit, press [ENTER] or [ESC]. 


Commands are available for drawing any of the objects described in 
this section. There are also commands (such as PxlOn, PxlLine, etc.) 
that let you draw objects by specifying exact pixel locations on the 
screen. 


For a list of the available drawing commands, refer to “Drawing on 
the Graph Screen” in Chapter 17. 
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Saving and Opening a Picture of a Graph 


Saving a Picture of A picture includes any plotted functions, axes, tick marks, and drawn 
the Whole Graph objects. The picture does not include lower and upper bound 
Screen indicators, prompts, or cursor coordinates. 


Display the Graph screen as you 
want to save it. Then: 


Tip: You can press [>] S 1. Press [F1] and select 
instead of [FA] 2. 2:Save Copy As. 
2. Specify the type (Picture), 
folder, and a unique variable Tape: Picture+ 
Folder! main 
name. Variable: 


er 
3. Press [ENTER]. After typing in an enberSSHVe? SESUSCANCEL 


input box such as Variable, you Important: By default, Type = GDB — 


must press [ENTER] twice. (for graph database). You must set 
p Type = Picture. 


Saving a Portion of You can define a rectangular box that encloses only the portion of 
the Graph Screen the Graph screen that you want to save. 


1. Press [F7] and select 
8:Save Picture. 


Note: You cannot save a A box is shown around the f 
Horizontal 


portion of a 3D graph. outer edge of the screen. iuertical 
[ex 


Tip: Use © and © to move 2. Set the 1st corner of the box 
the top or bottom, and use by moving its top and left 
aed to:move:the sides. Then press [ENTER]. 


sides. 
3. Set the 2nd corner by moving 
the bottom and right sides. 


Then press [ENTER]. 
4. Specify the folder and a 
unique variable name. Type: Picture 


Folderi mainė 


5. Press [ENTER]. After typing in an Yariablet 
: yP 8 Enter=SAUE> CESC=CAHCEL 
input box such as Variable, you 


must press [ENTER] twice. Note: When saving a portion of a 
graph, Type is automatically fixed 
as Picture. 
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Saving and Opening a Picture of a Graph (Continued) 


Opening a Graph 
Picture 


Tip: You can press [+] O 
instead of [Fi] 1. 


Note: If a variable name is 
not shown on the dialog box, 
there are no graph pictures 
in the folder. 


For Pictures Saved 
from a Portion of 
the Graph Screen 


Deleting a Graph 
Picture 


From a Program or 
the Home Screen 
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When you open a graph picture, it is superimposed over the current 
Graph screen. To display only the picture, use the Y= Editor to 
deselect any other functions before opening the graph picture. 


From the Graph screen: 
1. Press [F1] and select 1:Open. 


2. Select the type (Picture), 
folder, and variable that 
contain the graph picture you 
want to open. 


3. Press [ENTER]. 


Picture + 
Folderi main+ 
Variable: pici+ 


Enter=0k ESC=CAHCEL 


Type! 


Important: By default, Type = GDB 
(for graph database). Be sure to set 
Type = Picture. 


A graph picture is a drawing object. You cannot trace any curve on a 
picture. 


When you press and select 1:Open, the picture is superimposed 
starting at the upper-left corner of the Graph screen. If the picture 
was saved from a portion of the Graph screen (page 275), it may 
appear shifted from the underlying graph. 


To specify which screen pixel to use as the upper-left corner, you 
can use the commands listed in “From a Program or the Home 
Screen” below. 


Unwanted Picture variables take up calculator memory. To delete a 
variable, use the VAR-LINK screen (([2nd] [VAR-LINK] ) as described in 
Chapter 18. 


To save (store) and open (recall) a graph picture, use the StoPic, 
RclPic, AndPic, XorPic, and RplcPic commands as described in 
Appendix A. 


To display a series of graph pictures as an animation, use the 
CyclePic command. For an example, refer to page 277. 
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Animating a Series of Graph Pictures 


CyclePic Command 


Example 


Comments start with ©. 
For ©, press [2nd] X. — 


For p, press (2nd) G F aa 
(or press [nd] [CHAR] and 
use the Greek menu). 


For #, press [2nd] T; 
for &, press (2nd) H. 


Note: Due to its complexity, 
this program takes several 
minutes to run. 


Before using CyclePic, you must have a series of graph pictures that 
have the same base name and are sequentially numbered starting 
with 1 (such as pict, pic2, pic3, . . . ). 


To cycle the pictures, use the syntax: 


CyclePic picNameString, n [,wait] [,cycles] [,direction] 


L = forward/circular cycle 
-1= forward/backward 
# of times to repeat cycle 


seconds between pictures 
# of pictures to cycle 
base name of pictures in quotes, such as "pic" 


This example program (named cyc) generates 10 views of a 3D 
graph, with each view rotated 10° further around the Z axis. For 
information about each command, refer to Appendix A. For 
information about using the Program Editor, refer to Chapter 17. 


Program Listing Every Other Graph from Program 
:cyc() 
:Prgm 
:local i 
:@Set mode and Window variables 
:setMode(“graph”,”3d”) 
:70>eyedo 
:710>xmin 
:10>xmax 
:14>xgrid 
:710>ymin 
:10>ymax 
:14>ygrid 
:710>zmin 
:10>zmax 
:l>zscl 
:@Define the function 
: (x^3*y-y^3*x)/390>z1(x,y) 
:@Generate pics and rotate 
:For i,1,10,1 
i*10>eyeð 
DispG 
StoPic #("pic" & string(i)) 
:EndFor 
:@Display animation 
:CyclePic “pic",10,.5,5,-1 
:EndPrgm 


After entering this program on the Program Editor, go to the Home 
screen and enter cyc(). 
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Saving and Opening a Graph Database 


Elements ina Graph A graph database consists of: 


Database e Mode settings ((MODE]) for Graph, Angle, Complex Format, and 
Split Screen (only if you are using the two-graph mode). 

Note: In two-graph mode, e All functions in the Y= Editor ({¢] [Y=] ), including display styles 

the elements for both and which functions are selected. 

graphs are saved in a single 

database. ¢ Table parameters ((¢] [Toiset] ), Window variables ((¢] [winDow] ), 


and graph formats ((¢] F or [Fi] 9). 


A graph database does not include drawn objects or stat plots. 


Saving the Current From the Y= Editor, Window Editor, Table screen, or Graph screen: 


Graph Database 1. Press [Fi] and select 
Type: GOB+ 
2:Save Copy As. aides Paini 


Tip: You can press [+] S . 
instead of [Fi] 2. 2. Specify the folder and a 


unique variable name. 


Variable: 


Enter=SAUE® CESC=CAHCEL 


Dont Note: If you start from the Graph 
3. Press [ENTER]. After typinginan screen, be sure to use Type=GDB. 


input box such as Variable, you 
must press [ENTER] twice. 


Opening a Graph Caution: When you open a graph database, all information in the 
Database current database is replaced. You may want to store the current 
graph database before opening a stored database. 


From the Y= Editor, Window Editor, Table screen, or Graph screen: 


Tip: You can press [+] O 1. Press and select 1:Open. 
instead of [Fi] 1. Type: GDB+ 
2. Select the folder and variable Folder: main 
that contain the graph pee ee 


Enter=0r ESC=CAMCEL 


database you want to open. 


Note: If you start from the Graph —— 


3. Press [ENTER]. screen, be sure to use Type=GDB. 
Deleting a Graph Unused GDB variables take up calculator memory. To delete them, 
Database use the VAR-LINK screen ((2nd] [VAR-LINK] ) described in Chapter 18. 


From a Program or You can save (store) and open (recall) a graph database by using the 
the Home Screen StoGDB and RcIGDB commands as described in Appendix A. 
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Text Editor 


Preview of Text Operations............ccceececcsscesseeeeeeececeseeeeaeeeeeeseeeseeeeeeaee 280 
Starting a Text Editor SeSSION......... ce eeceeceeeeeeceeeceeeeseceeeeeeeeseeeseeseeeaes 281 
Entering and Editing Text... ccccssscssessneessseceseccsseceseeeseeeeseeesees 283 
Entering Special Characters ..........cccccscccescsssecesseceseceseecsseeeeeessseeeseeeeaes 286 
Entering and Executing a Command Script............ceeeeeseeseeeseeeeeeeee 288 
Creating a Lab Report... cecceccescececeeeeeeceseceeeeseeeaeceeeseceaeseeeeaeeeaeeees 290 


This chapter shows you how to use the Text Editor to enter and 
edit text. Entering text is simple; just begin typing. To edit text, 
you can use the same techniques that you use to edit information 
on the Home screen. 


Pee lconmanalvisufexecutelrind...[ | 


C ex Ol 
eee Homework See tonniente. ae ang other 
ture of text. 


tHotice pew paragraphe wrap automatical 


ly at the end_ oft each line. You only n 
eed to press EMTER at the end of a par 
agraph. 


‘Typing errors are easy to correct. 


RAD AUTO 


Each time you start a new text session, you must specify the 
name of a text variable. After you begin a session, any text that 
you type is stored automatically in the associated text variable. 
You do not need to save a session manually before leaving the 
Text Editor. 
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Preview of Text Operations 


Steps Keystrokes Display 
1. St i the Text 
. Start a new session on the Tex APPS) 9 3 — 
Editor. $; ea 
5: Table 
2! DataeMabrix potter 
obeoat pn Edito 
2. Create a text variable called TEST, QO 
; ; : Type: Text 
which will automatically store any TEST Folder: mainė 
text you enter in the new session. ENTER] (ENTER Variableikest —] 


CEnter=sok 3 CESC=CAHCEL » 


Use the MAIN folder, shown as the default 
on the NEW dialog box. 


After typing in an input box such as 
Variable, you must press twice. 


3. Type some sample text. 


type of Coumans View Execute Find. 
; a , hi otice sutonatica 
Practice editing your text by using: anything Ty ur urapa When you get to the snd of a 
e The cursor pad to move the text cursor. you pas ENTER, only at the end of a paras 
want raph, not at the end of each line 
° or [$+] [=] to delete the character to the iTo connect an BERN you can use the 
left or right of the cursor, respectively. game editing techniques you Use to edi 
MAIN RAD AUTO FUNC 


4. Leave the Text Editor and display the [+] [Home] 
Home screen. 
Your text session was stored automatically 


as you typed. Therefore, you do not need to 
save the session manually before exiting the 


Text Editor. 
5. Return to the current session on the APPS] 9 1 
Text Editor. Y= Editor 


Braen" Editor 


DataMatrix Editorr 
Frogran Editor 
pi 


1: 
Bt 
oF 
4: 5i 
a 
6: 
ri 
EH 
ar 


6. Notice that the displayed session is 
exactly the same as you left it. 
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Starting a Text Editor Session 


Starting a New 1. Press and then 
Session select 9:Text Editor. tWindow Editor 
2. Select 3:New. eames 
The NEW dialog box is —— 
displayed. 
3. Specify a folder and text 
variable that you want to Tape! Text | 
use to store the new (oleae: 
session. CEnter=sOkK 9 CESCSCANCEL? 
Item Description 
Type Automatically set as Text and cannot be changed. 
Folder Shows the folder in which the text variable will be 
stored. For information about folders, refer to 
Chapter 10. 


To use a different folder, press ©) to display a menu 
of existing folders. Then select a folder. 


Variable Type a variable name. 


If you specify a variable that already exists, an error 
message will be displayed when you press [ENTER]. 
When you press or to acknowledge the 
error, the NEW dialog box is redisplayed. 


4. Press (after typing in an input box such as Variable, you 
must press twice) to display an empty Text Editor screen. 


I FEF FiF Fa FE 
[EEn conminaluisulExscutelF ind. | 


Note: Your session is saved 
automatically as you type. 
You do not need to save a 


A colon marks the 


; beginning of a 
session manually before a 
leaving the Text Editor, 
starting a new session, or The blinking cursor 
opening a previous one. shows where typed 


text will appear. 


HAIN RAD AUTO FUNE 


You can now use the Text Editor as described in the remaining 
sections of this chapter. 
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Starting a Text Editor Session (Continued) 


Resuming the 
Current Session 


Starting a New 
Session from the 
Text Editor 


Opening a Previous 
Session 


Note: By default, Variable 
shows the first existing text 
variable in alphabetic order. 


Copying a Session 


Note about 
Deleting a Session 


You can leave the Text Editor and go to another application at any 
time. To return to the session that was displayed when you left the 
Text Editor, press 9 and select 1:Current. 


To leave the current Text Editor 
session and start a new one: 


1. Press and select 3:New. 
(You can press [+] N instead of 
using the [F1] toolbar menu.) 


2. Specify a folder and text 
variable for the new session. 


3. Press [ENTER] twice. 


You can open a previous Text Editor session at any time. 


1. From within the Text Editor, press and select 1:Open. (You 
can press [+] O instead of using the [F1] toolbar menu.) 
From any application, press 9 and select 2:Open. 


2. Select the applicable folder TEN 
and text variable. Type: Text 


Folder: main 
3. Press [ENTER]. 


Variable: test+ 


CEntersok 9 CESC=CANCEL> 


—— a 


In some cases, you may want to copy a session so that you can edit 
the copy while retaining the original. 


1. Display the session you want to copy. 


2. Press and select 2:Save Copy As. (You can press [¢] S instead 
of using the toolbar menu.) 


3. Specify the folder and text variable for the copied session. 


4. Press [ENTER] twice. 


Because all Text Editor sessions are saved automatically, you can 
accumulate quite a few previous sessions, which take up memory 
storage space. 


To delete a session, use the VAR-LINK screen ((2nd] [VAR-LINK] ) to 
delete that session’s text variable. For information about VAR-LINK, 
refer to Chapter 18. 
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Entering and Editing Text 


When you create a new Text Editor session, you see an empty 
screen. When you open a previous session or return to the current 
session, you see the existing text for that session. 


r Few Fey Fu FE 
+ f—|Command|Wiew|Execute|Find. 
All text paragraphs —————— you display an exis Session, 


int 
i i e screen shows the text that was enter 
e ee space ad when you left the session. 


Typing Text 


Note: Use the cursor pad to 
scroll through a session or 
position the text cursor for 


entering or editing text. Vou can enter additional text or edit 


The beginning the existing tex 
space is used in 
command scripts 
and lab reports. 


The blinking text cursor is in the sam 
e Pea as when you left the sessio 
ne 


MAIN FAD AUTO FUNC 


Blinking text cursor 


Type your text just as you would in a word processor. 


e You do not need to press at the end of each line. When you 
reach the end of a line, the next character you type automatically 
wraps to the next line. 


e Press only when you want to start a new paragraph. 


As you reach the bottom of the screen, previous lines scroll off the 
top of the screen. 


Typing Uppercase 
Letters with Shift 
(L) or Caps Lock 


Deleting Characters 


Note: If there are no 
characters to the right of the 
cursor, [CLEAR] erases the 
entire paragraph. 


To: 
Type a single uppercase letter 


Turn Caps Lock on or off 


To delete: 
The character to the left of the cursor 


The character to the right of the cursor 


All characters to the right of the cursor 
through the end of the paragraph 


Press: 
[t] and then the letter 


[caps] 


Press: 


[=] or [Fi] 7 
LJE 


CLEAR 


All characters in the paragraph (regardless of[CLEAR] 


the cursor’s position in that paragraph) 
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Entering and Editing Text (Continued) 


Replacing or To: Do this: 
Deleting Highlighted Highlight text 1. Move the cursor to the beginning or end of 
Text the text. 


Tip: To remove highlighting 
without replacing or deleting, 
move the cursor. 


2. Hold [t] and press: 


e © or O to highlight characters to the left 
or right of the cursor, respectively. 


e © or © to highlight all characters up to 
the cursor position on the next or 
previous line, respectively. 


feta ak teak 


Replace Type the new text. 
highlighted text 
Delete Press [=]. 
highlighted text 
Cutting, Copying, Cutting and copying both place highlighted text into the TI-92’s 
and Pasting Text clipboard. Cutting deletes the text from its current location (used to 


move text) and copying leaves the text. 


l. 


Tip: You can press [>] X, 2. 
+] C, and[+] V to cut, copy, 

and paste without having to 3. 
use the [Fi] toolbar menu. 


5. 


Highlight the text you want to move or copy. 
Press [Fi]. 
Select the applicable menu item. 


¢ To move the text, select 4:Cut. 
e To copy the text, select 5:Copy. 


StClear Editor 


Move the text cursor to the location where you want to insert the 
text. 


Press and then select 6:Paste. 


You can use this general procedure to cut , copy, and paste text: 
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Within the same text session. 


From one text session to another. After cutting or copying text in 
one session, open the other session and then paste the text. 


From a text session to a different application. For example, you 
can paste the text into the Home screen’s entry line. 


Finding Text 


Tip: The FIND dialog box 
retains the last search text 
you entered. You can type 
over it or edit it. 


Inserting or 
Overtyping a 
Character 


Tip: Look at the shape of 
the cursor to see if you're in 
insert or overtype mode. 


Clearing the Text 
Editor 


From the Text Editor: 


1. 


Place the text cursor at any location preceding the text you want 
to search for. All searches start at the current cursor location. 


2. Press [F5). a 

3. Type the search text. Finds [ o 
The search is not case sensitive. 
For example: CASE, case, and 
Case have the same effect. 

4. Press twice. 

If the search text is: The cursor: 

Found Moves to beginning of the search text. 

Not found Does not move. 


By default, the TI-92 is in insert mode. To toggle between insert and 
overtype mode, press [INS]. 


If the TI-92 is in: The next character you type: 
Inserk mode Will be inserted at the cursor. 
2 Thin cursor between 
characters 
Qverflupe mode Will replace the highlighted 


Cursor highlights a character. 


character 


To erase all existing paragraphs and display an empty text screen, 
press and then select 8:Clear Editor. 
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Entering Special Characters 


Using the CHAR 1. Press [2nd] [CHAR]. 
Menu 2. Select the applicable category. 


A menu lists the characters in 


that category. 

3. Select a character. You may kinds i | 
need to scroll through the y (Hausa 
menu. 

Displaying the Press [è] K to display the map. 


QWERTY Keyboard These characters are second 


Map functions of the QWERTY 
keyboard. Some are marked on 
the keyboard, but most are not. 


The map shows: 
e Special symbols — ?, !, #, &, etc. 
e Accent marks — é, ti, 6, a, ç, and ~ 


e Greek letters — accessed by pressing G 
(as described later in this section) 


The map also shows [CAPS], which turns Caps Lock on and off. 


Typing Special Press and then the key for 

Symbols from the the symbol. 

Keyboard For example: a Pee : 
(2nd) T displays #. 


These special symbols are not 


i Note: To help you find the 
affected by whether Caps Lock is applicable keys, this map shows 
on or off. only the special symbols. 
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Typing Accent 
Marks from the 
Keyboard 


Typing Greek 
Letters from the 
Keyboard 


Tip: For 8 or x, press [8] or 
2nd) [7]. 


For a List of All 
Special Characters 


Pressing an accent mark key Z i z 
does not display an accented (a) R] 0 F 
letter. The accent mark will be El m] El 


added to the next letter you 
press. 


ç 


1. Press and then the key Note: To help you find the 
forth t k applicable keys, this map shows 
or the accent mark. only the accent mark keys. 


2. Press the key for the letter you want to accent. 
e You can accent lowercase and uppercase letters. 


e An accent mark can be added to only those letters that are 
valid for that mark. 


Accent Valid Letters 
Mark (lowercase or uppercase) Examples 

G A, E, |, O, U, Y é, E 

A, E, |, O, U, y (but not Y) ü, Ü 
i A, E, I, O, U ô, Ô 
` A, E, I, O, U à, À 
Ç C GG 
~ A, O, N ñ, N 


1. Press G to access the Greek character set. 
2. Press the key for the applicable Greek letter. 


e Several keys let you access 
lowercase and uppercase 
Greek letters. For example: 


G W displays œ. 
GG] W displays Q. 


e Ifyou press a key 
combination that does not ognon m 
access a Greek letter, you 


Note: The TI-92 does not display 

get the normal letter for this map of Greek letters. A map 

that key. is shown in this guidebook for 
reference purposes only. 


For a list of all special characters, refer to Appendix B. 
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Entering and Executing a Command Script 


Inserting a 
Command Mark 


Note: This does not insert a 

new line for the command, it 
simply marks an existing line 
as a command line. 


Tip: You can mark a line as 

a command either before or 

after typing the command on 
that line. 


Deleting a 
Command Mark 


Executing a 
Command 


Tip: To examine the result 
on the Home screen, press 
[#] [Home] or use a split 
screen. 
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In the Text Editor: 
1. Place the cursor on the line for the command. 


2. Press [F2] to display the 
Command toolbar menu. 


3. Select 1:Command. 


“C” is displayed at the beginning 
of the text line (to the left of the 
colon). 


4. Type a command just 
as you would on the 
Home screen. 


(eel Fer i Fae f FH i FE { 
+ —|[Command|ViewlExecute|Find... 
Type ang commer ines just as you nor 


ma ly would in the Text Editor. 


thlindow for a complete graph 
ix^ Zaa A+ lafi Ol] 


The line can contain 
only the command, 
with no additional text. 


You can type multiple commands on the same line if you type a 
colon to separate the commands. 


This deletes only the “C” mark; it does not delete the command text 
itself. 


1. Place the cursor anywhere on the marked line. 


2. Press and select 4:Clear command. 


To execute a command, you must first mark the line with a “C”. If 
you execute a line that is not marked with “C”, it will be ignored. 


1. Place the cursor anywhere on the command line. 
2. Press [F4]. 


The command is copied to the entry line on the Home screen and 
executed. The Home screen is displayed temporarily during 
execution, and then the Text Editor is redisplayed. 


After execution, the cursor moves to the next line in the script so 
that you can continue to execute a series of commands. 
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Splitting the 
Text Editor/ 
Home Screen 


Creating a Script 
from Your Home 
Screen Entries 


Example 


Note: Some commands 
take longer to execute. Wait 
until the Busy indicator 
disappears before pressing 
again. 


Note: In this example, the 
Graph command displays 
the Graph screen in place of 
the Home screen. 


With a split screen, you can view your command script and see the 
result of an executed command at the same time. 


To: Press: 
Split the screen and select 

1:Script view. PScript view 
Return to a full and select 


screen Text Editor 2:Clear split. 


You can also use [MODE] to set up a split screen manually. However, 
sets up a Text Editor/Home screen split much easier than [MODE]. 


e The active application is indicated by a thick border. (By default, 
the Text Editor is the active application.) 


e To switch between the Text Editor and the Home screen, press 


[E&I] (second function of [APPS]). 


From the Home screen, you can save all the entries in the history 
area to a text variable. The entries are automatically saved in a script 
format so that you can open the text variable in the Text Editor and 
execute the entries as commands. 


For information, refer to “Saving the Home Screen Entries as a Text 
Editor Script” in Chapter 10. 


1. Type your script. Press 1 e A n R 
7 r qo Command |i ew /Execute|F ind... 
and select 1:Command to indoy for a complete grap 
P EKK“ FRA 14ftxxa 
mark the command lines. 


izeroscfoxd. x) 
rach eo) Sede G00 
2. Press [F3] and select 
1:Script view. 


tzerastdf ox 

HAARO sod sd Goo 
frdoem int dome 

jet Osuniane jeeumas 


ELSLELELEL ua 
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3. Move the cursor to the first 
command line. Then press 
to execute the command. 


Fer Far 
r z= Command |i ew Execute Find... 


i73 1} 


DseF ix, ralo) ddf 


CMMI, 3 SaF Coe Done 
4. Continue using [F4] to execute estdfexd,x) [B42 xmin i 4 > xmax 
PERKO, aea oaet 4 


each command, but stop just 
before executing the 
Graph command. 


m -iġ+ygmin = 104+.) 
10 


FUNC 


5. Execute the Graph 
command. 


6. Press [F3] and select 
2:Clear split to return to a full 
screen Text Editor. 


Fer FF 
r Pal Command |i ew Execute Find... 


e grap 
C: ya- iat rare 14f 


xI 

erosefex) 
Chtwe), Sapo 
i=] 

¢ 


rostdf (xo sx) 
dP trac) acd ddf C 


H 

-4eenini 4exmax 
int 10sumax 
TER) 


MAIN RAD AUTO FUNC 
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Creating a Lab Report 


Print Objects 


Inserting a Print 
Object Mark 


Note: This does not insert a 
new line for the print object, 
it simply marks an existing 
line as a print object. 


Tip: You can mark a line as 
a print object either before 
or after typing a variable 
name on that line. 


Inserting a Page 
Break Mark 


Deleting a Print 
Object or Page 
Break Mark 


In the Text Editor, you can specify a variable name as a print object. 
When you print the report by using the TI-GRAPH LINK, the TI-92 
substitutes the contents of the variable (an expression, picture, list, 
etc.) in place of the variable name. 


In the Text Editor: 


1. Place the cursor on the line for the print object. 


2. Press [F2] to display the 
Command toolbar menu. 


3. Select 3:PrintObj. 


in 
1: Command 
cae 


“P” is displayed at the beginning of 
the text line (to the left of the 
colon). 


4. Type the name of the variable that contains the print object. 


The line can contain 
only the variable 
name, with no 
additional text. 


1 FiF Fer Fa FE 

[EE lConmand|vicuExccute|Find...[ | 
g qEe 2 Fepor ext just as you norma 
lly would in the Text Editor. 
tEnter blank lines as necessary. 

Pipicil 


When you print a lab report, page breaks occur automatically at the 
bottom of each printed page. However, you can manually force a 
page break at any line. 


1. Place the cursor on the line that you want to print on the top of 
the next page. (The line can be blank or you can enter text on it.) 


2. Press and select 2:Page break. 


A “*” is displayed at the beginning of the line (to the left of the 
colon). 


This deletes only the “P” or “f” mark; it does not delete any text that 
is on the line. 


1. Place the cursor anywhere on the marked line. 


2. Press and select 4:Clear command. 
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Printing the Report 


Example 


Note: To store the 
derivative to variable der, 
enter: d(y1(x),x)>der 


General Steps 


1. Connect the TI-92 to your 
computer via the TI-GRAPH 
LINK. 


2. Use the TI-92’s VAR-LINK 
screen to send the text 
variable that contains your 
lab report. 


Assume you have stored: 


e A function as y1(x) 
(specify y1, not y1(x)). 

e A graph picture as pict. 

e Applicable information 
in variables der and sol. 


When you print the lab 
report, the contents of the 
print objects are printed in 
place of their variable 
names. 


For Detailed Information 


Refer to the manual that came 
with your TI-GRAPH LINK. 


Refer to Chapter 18 of this 
guidebook. 


My homework assignment was to study th 
„e function? 


yi 

There were three parts to the assignme 
#1. Graph the function. 

ipict 

2. Find its derivative. 

ider 

13: Look for critical points. 

isol 


My homework assignment was to study the function: 


.1*x^3-.5*x+3 


There were three parts to the assignment. 


1. Graph the function. 


2. Find its derivative. 


.3*x^2-.5 


3. Look for critical points. 


Note: To store the 
derivative’s critical points to 
variable sol, enter: 
solve(der=0,x)>sol 


x=1.29099 or x=-1.29099 


In cases where a graph picture cannot fit on the current page, the 
entire picture is shifted to the top of the next page. 
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Programming 


Note: For details and 
examples of any TI-92 
program command 
mentioned in this chapter, 
refer to Appendix A. 


Preview Of Programming ..........:cccceccescceseceeceeeeeeceeeeseeececseceaeseneeseeeaeeees 294 
Running an Existing Program ..........cecceeeeccsseceeececeeseceeececeeaeceeesseeeaeeeee 296 
Starting a Program Editor SeSSION..............ccccecceeeesececeeeeeeeeeeeeeeeeeaeeeee 298 
Overview of Entering a Program ...........:cecesccesececceseeeceeeeeeseceneeseeeaeeeee 300 
Overview of Entering a FUNCTION .............cceeeeseeeeeesececeeeeeeseceeeeaeeeaeeeee 303 
Calling One Program from Anothet............ecceeccescececeeeeececeeeeeeaeeeneenee 305 
Using Variables in a Program ...........:ccsccesescseeseeeeeceeaeeeseeeeeeaeeeeeeeeeeaeens 306 
String Operations ©... cssceeeseccesssescouasvenseccsessesheseteeseceecbedevartongenecdagaeneededoacs 308 
Conditional Test geese en E a EE a TEE E EEGA 310 
Using If, Lbl, and Goto to Control Program FIOW.............::ccceeeees 311 
Using Loops to Repeat a Group of Command5s.............ecceseeseeeeeteees 313 
Configuring the T1-92 00... e aa n e a a a 316 
Getting Input from the User and Displaying Output ........00. ee 317 
Creating a Table or Graph.........esessssssseesesrsssssessrsrssssesersrsressesensrsresessese 319 
Drawing on the Graph Screen .......ssssesssssssssessssresessesrssrsressrsrssrsresesrsses 321 
Accessing Another TI-92, a CBL 2/CBL, or a CBR... 323 
Debugging Programs and Handling Errors... 324 
Example: Using Alternative Approaches .............:csccecceeceseceeeeeeeeeeeeee 325 


This chapter describes how to use the TI-92’s Program Editor to 
create your own programs or functions. 


T Fer Fir | Far FE Fer 
re lcontroi ft ohar Find. . . Mode! 
‘Pram F 
tRequest "Enter an integer", r 
eee en 
'O+temp 
‘For i,iinl 
: temptittemp 

or 


temp 
t EndPrgm 


RAD AUTO 


The chapter includes: 


e Specific instructions on using the Program Editor itself and 
running an existing program. 


An overview of fundamental programming techniques such as 
If..Endif structures and various kinds of loops. 


Reference information that categorizes the available program 
commands. 
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Preview of Programming 


Steps Keystrokes Display 
APPLICATIONS 
1. Start a new program on the Program APPS] 7 3 Tie, 
Editor. Stllindow Editor 
4: Graph 
So: Table 
6: DataMatrix Editor 
feProgram Editor a 


it F 
Text Editor * S: HEN. a 


2. Type PROG1 (with no spaces) as the OO 


name of the new program variable. PROGI Paideet penne 


Variable:proal | 
Enter=ok ESC=CnnceL 


3. Display the “template” for a new ENTER) [ENTER (eB lcortroi[teolver rina... Mece| 
program. The program name, Prgm, peoa 
AT 


and EndPrgm are shown 


: fendPram 
automatically. 


After typing in an input box such as 
Variable, you must press twice. 


The cursor is automatically positioned on HAIN RAD ATT FIRE 
the first line after Prgm. 


4. Type the following program lines. Type the program tprogit) 
aprgm 
, a lines as shown. iRequest "Enter an integer". hn 
Request “Enter an integer”,n astern 
i j Press [ENTER] at iFor is dened 
Displays a dialog box that prompts ‘hound of exch PER n a 
“Enter an integer”, waits for the user to E SEOL Sag iDisp tenp 
enter a value, and stores it (as a string) line. tEndPrgm 
to variable n. 
expr(n)>n 
Converts the string to a numeric 
expression. 
0>temp 


Creates a variable named temp and 
initializes it to 0. 


For i,1,n,l 
Starts a For loop based on variable i. 
First time through the loop, i = 1. At end 


of loop, i is incremented by 1. Loop 
continues until i > n. 


temp+i>temp 


Adds current value of i to temp. 
EndFor 


Marks the end of the For loop. 
Disp temp 
Displays the final value of temp. 
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Steps 


Go to the Home screen. Enter the 
program name, followed by a set of 
parentheses. 

You must include ( ) even when there are no 
arguments for the program. 


The program displays a dialog box with the 
prompt specified in the program. 


Type 5 in the displayed dialog box. 


Continue with the program. The 
Disp command displays the result on 
the Program I/O screen. 

The result is the sum of the integers from 1 
through 5. 


Although the Program I/O screen looks 
similar to the Home screen, it is for program 
input and output only. You cannot perform 
calculations on the Program I/O screen. 


Leave the Program I/O screen and 
return to the Home screen. 


You can also press [ESC], fault], or 
[4] [Home] to return to the Home screen. 


Keystrokes 


Ce] [HOME] 
PROGI1(QD] 
ENTER 


5 


ENTER} [ENTER 


Display 


progl() 


T Fer Far) Far FE Fe 
7er AlgebralCalclOther|PramI0|Clear a-z... 


Enter an integer: B sd: 
Enter=0k ESC=CAHCEL 


FUNC 0/30 


1 Zz; 

z — Output from other programs 
6 may still be on the screen. 
ia — 

15 Result of integer 5. 


MAIN RAD AUTO FUNC 1730 


T Fer Far) Far FE Fe 
rE” AlgebralCalclOther|PramI0|Clear a-z... 


e progiti Done 


MAIN RAD AUTO FUNC 1730 
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Running an Existing Program 


Running a Program On the Home screen: 
1. Type the name of the program. 


Tip: Use [2nd] [VAR-LINK] to list 2. You must always type a 


o : rogl() 
ie RGM Ere set of parentheses after ai L 
ighlight a variable an : 
press [ENTER] to paste its the name. If arguments are not required 
name to the entry line. Some programs require IEE 
you to pass an argument C 
Note: Arguments specify to the program. If arguments are required 
initial values for a program. 
Refer to page 301. 3. Press [ENTER]. 


When you run a program, the TI-92 automatically checks for errors. 
For example, the following message is displayed if you: 


Note: The TI-92 also checks ° Do not enter () after the 


for run-time errors that are program name. 
found within the program Too few arguments 
itself. Refer to page 324. * Do not enter enough arguments, 

if required. 


To cancel program execution if an error occurs, press . You can 
then correct any problems and run the program again. 


“Breaking” a When a program is running, the BUSY indicator is displayed in the 
Program status line. 
Press to stop program execution. A message is then displayed. 
e To display the program in the 


Program Editor, press [ENTER]. The 


cursor appears at the command 
where the break occurred. Enter=GOTO. ESC=CANCEL 


Break 


e To cancel program execution, 


press [ESC]. 
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Where Is the Output 
Displayed? 


The Program I/O 
Screen 


Tip: To clear any previous 
output, enter the ClrīO 
command in your program. 
You can also execute ClrIO 
from the Home screen. 


Tip: If Home screen 
calculations don’t work after 
you run a program, you may 
be on the Program I/O 
screen. 


Leaving the 
Program I/O Screen 


Depending on the commands in the program, the TI-92 automatically 
displays information on the applicable screen. 


e Most output and input commands use the Program I/O screen. 
(Input commands prompt the user to enter information.) 


e Graph-related commands typically use the Graph screen. 


After the program stops, the TI-92 shows the last screen that was 
displayed. 


On the Program I/O screen, new output is displayed below any 
previous output (which may have been displayed earlier in the same 
program or a different program). After a full page of output, the 
previous output scrolls off the top of the screen. 


Last output 
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On the Program I/O screen: 

e [F5] toolbar is available; all 
others are dimmed. 

e There is no entry line. 


When a program stops on the Program I/O screen, you need to 
recognize that it is not the Home screen (although the two screens 
are similar). The Program I/O screen is used only to display output or 
to prompt the user for input. You cannot perform calculations on this 
screen. 


From the Program I/O screen: 


e Press [F5] to display the Home screen. ([F5] toggles between the 
Home screen and the Program I/O screen.) 


e Press or [QUIT] to display the Home screen. 


e Display any other application screen (with [APPS], [#] [HOME], 
CJ [Y=], ete.). 
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Starting a Program Editor Session 


Starting a New 1. Press [APPS] and then select 
Program or 7:Program Editor. ive Editen | 

Window 1tor 
Function 2. Select 3:New. ‘Graph 


3. Specify the applicable 
information for the new Type: Program 


program or function. Folder! main? 
Variable: 


Enter=0k ESC=CAHCEL 


Item Lets you: 


Type Select whether to create a 1! Program 
é Ai Function | 
new program or function. 


Folder Select the folder in which the new program or 
function will be stored. For information about 
folders, refer to Chapter 10. 


Variable Type a variable name for the program or function. 


If you specify a variable that already exists, an error 
message will be displayed when you press [ENTER]. 
When you press or to acknowledge the 
error, the NEW dialog box is redisplayed. 


4. Press (after typing in an input box such as Variable, you 
must press twice) to display an empty “template.” 


Note: A program (or _ Tee Control izolar Find... [Made 
function) is saved This is the template fora -————+-: roa 
automatically as you type. program. Functions have Hii 


You do not need to save it a similar template. FEndPrgm 


manually before leaving the 
Program Editor, starting a 
new program, or opening a 
previous one. 
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You can now use the Program Editor as described in the 
remaining sections of this chapter. 
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Resuming the 
Current Program 


Starting a New 
Program from the 
Program Editor 


Opening a Previous 
Program 


Note: By default, Variable 
shows the first existing 
program or function in 
alphabetical order. 


Copying a Program 


Note about 
Deleting a Program 


You can leave the Program Editor and go to another application at 
any time. To return to the program or function that was displayed 
when you left the Program Editor, press 7 and select 1:Current. 


To leave the current program or function and start a new one: 


1. Press [F1] and select 3:New. (You 
can press [+] N instead of using 
the [F1] toolbar menu.) 


2. Specify the type, folder, and 
variable for the new program or 
function. 


3. Press [ENTER] twice. 


o'Clear Editor 


You can open a previously created program or function at any time. 


1. From within the Program Editor, press and select 1:Open. You 
can press [+] O instead of using the [F1] toolbar menu.) 
From another application, press 7 and select 2:Open. 


2. Select the applicable type, 
folder, and variable. 


3. Press [ENTER]. 


Progran+ 
mains 
bLest+ 


Type: 
Folder: 


Variable: 


Enter=0r ESC=CAMCEL 


In some cases, you may want to copy a program or function so that 
you can edit the copy while retaining the original. 


1. Display the program or function you want to copy. 


2. Press and select 2:Save Copy As. (You can press [¢] S instead 
of using the toolbar menu.) 


3. Specify the folder and variable for the copy. 
4. Press twice. 


Because all Program Editor sessions are saved automatically, you 
can accumulate quite a few previous programs and functions, which 
take up memory storage space. 


To delete programs and functions, use the VAR-LINK screen 
(End) [VAR-LINK] ). For information about VAR-LINK, refer to 
Chapter 18. 
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Overview of Entering a Program 


Entering and Editing 
Program Lines 


Note: Use the cursor pad to 
scroll through the program 
for entering or editing 
commanas. 


Note: Entering a command 
does not execute that 
command. It is not executed 
until you run the program. 


Entering Multi- 
Command Lines 


Entering Comments 


Tip: Use comments to enter 
information that is useful to 
someone reading the 
program code. 


On a blank template, you can begin entering commands for your new 


program. 


į 1 Fer For y Far FE For 
Program name, Which You m u| 
specify when you create a prog 
new program. ly 

eer PEndF ram 

Enter your program = 
commands between Prgm 
and EndPrgm. 
All program lines begin 
with a colon. HAIN FAG AUTO FUNG 


You enter and edit program commands in the Program Editor by 
using the same techniques used to enter and edit text in the Text 
Editor. Refer to “Entering and Editing Text” in Chapter 16. 


After typing each program line, press [ENTER]. This inserts a new blank 
line and lets you continue entering another line. A program line can 
be longer than one line on the screen; if so, it will wrap to the next 
screen line automatically. 


To enter more than one command on the same line, separate them 
with a colon by pressing [:]. 


A comment symbol (@) lets you enter a remark in a program. When 
you run the program, all characters to the right of @ are ignored. 


:progl() 

:Prgm 

:@Displays sum of 1 thru n 

:Request "Enter an integer",n 
:expr(n)>n:@Convert to numeric expression 


Description of the 
program. 


Description of expr. 


To enter the comment symbol: 


e Press X. 
e Press [F2] and select 9:0. 
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Controlling the Flow 
of a Program 


Tip: For information, refer to 
pages 311 and 313. 


Using Indentation 


Displaying 
Calculated Results 


Tip: For a list of available 
output commands, refer to 
page 318. 


Getting Values into 
a Program 


Tip: For a list of available 
input commands, refer to 
page 317. 


When you run a program, the program lines are executed in 
sequential order. However, some commands alter the program flow. 


For example: 


e Control structures such as If...Endlf commands use a conditional 
test to decide which part of a program to execute. 


e Loops commands such as For...EndFor repeat a group of 


commands. 


For more complex programs that 
use If...Endlf and loop structures 
such as For...EndFor, you can make 
the programs easier to read and 
understand by using indentation. 


:If x>5 Then 


Disp "x is > 5" 


:Else 


Disp "x is < or = 5" 


: EndIf 


In a program, calculated results are not displayed unless you use an 
output command. This is an important difference between 
performing a calculation on the Home screen and in a program. 


These calculations will not display 
a result in a program (although they 
will on the Home screen). 


Output commands such as Disp will 
display a result in a program. 


Displaying a calculation result does 
not store that result. If you need to 
refer to a result later, store it to a 
variable. 


To input values into a program, you can: 


:12*6 
:cos (7/4) 
:solve(x^2-x-2=0,x) 


:Disp 12*6 
:Disp cos(n/4) 
:Disp solve(x^2-x-2=0,x) 


:cos(n/4)>max 
:Disp max 


e Require the users to store a value (with (STO>] ) to the necessary 
variables before running the program. The program can then refer 


to these variables. 


e Enter the values directly into 
the program itself. 


e Include input commands that 
prompt the users to enter the 
necessary values when they 
run the program. 


e Require the users to pass one 
or more values to the 
program when they run it. 
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:Disp 12*6 
:cos(/4)>max 


:Input "Enter a value",i 
:Request "Enter an integer",n 


progl(3,5) 
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Overview of Entering a Program (Continued) 


Example of Passing 
Values to a Program 


The following program draws a circle on the Graph screen and then 
draws a horizontal line across the top of the circle. Three values 


must be passed to the program: x and y coordinates for the circle’s 
center and the radius r. 


Note: In this example, you 
cannot use circle as the 
program name because it 
conflicts with a command 
name. 


Note: This example 
assumes that the user 
enters values that can be 
displayed by the viewing 
window set up by ZoomStd 
and ZoomSar. 
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When you write the program in the Program Editor: 


In the ( ) beside the program rcirc(xxsyy srr) 


name, specify the variables :Prgm [ Oily circ) 38 

that will be used to store the : FnOff initially displayed 

passed values. :ZoomStd on the blank 
:ZoomSqr template; be sure 


Notice that the program also to edit this line. 


contains commands that set 
up the Graph screen. 


:Circle xx,yy,rr 
:LineHorz yytrr 
:EndPrgm 


Before drawing the circle, the program turns off any selected 
Y= Editor functions, displays a standard viewing window, and 
“squares” the window. 


To run the program from the Home screen: 


The user must specify the circ(0,0,5) 


applicable values as L 
arguments within the ( ). Passed to rr. 
Passed to yy. 


The arguments, in order, are Passed to xx. 


passed to the program. 


T Faw | F3 FA FEF | Far |Fr 
vee 200m |Trace |ReGraph|Math|Orau| + e 
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Overview of Entering a Function 


Why Create a User- 
Defined Function? 


Note: You can create a 
function from the Home 
screen (see Chapter 10), 
but the Program Editor is 
more convenient for 
complex, multi-line 
functions. 


Differences 
Between Functions 
and Programs 


Tip: For information about 
local variables, refer to 
pages 306 and 307. 


Functions (as well as programs) are ideal for repetitive calculations 
or tasks. You only need to write the function once. Then you can 
reuse it as many times as necessary. Functions, however, have some 
advantages over programs. 


e You can create functions that expand on the TI-92’s built-in 
functions. You can then use the new functions the same as any 
other function. 


e Functions return values that can be graphed or entered in a table. 
Programs cannot. 


e You can use a function (but not a program) within an expression. 
For example: 3*func1(3) is valid, but not 3*prog1(3). 


e Because you pass arguments to a function, you can write generic 
functions that are not tied to specific variable names. 


This guidebook sometimes use the word command as a generic 
reference to instructions and functions. When writing a function, 
however, you must differentiate between instructions and functions. 


A user-defined function: 


e Can use the following instructions only. Any others are invalid. 


Cycle Define Exit 

For...EndFor Goto If...Endlf (all forms) 
Lbl Local Loop...EndLoop 
Return While...EndWhile > ((ST0>] key) 


e Can use all built-in TI-92 functions except: 


setFold setMode 


setTable 


setGraph 
switch 


e Can refer to any variable; however, it can store a value to a local 
variable only. 


— The arguments used to pass values to a function are treated as 
local variables automatically. If you store to any other 
variables, you must declare them as local from within the 
function. 


e Cannot call a program as a subroutine, but it can call another 
user-defined function. 


e Cannot define a program. 


e Cannot define a global function, but it can define a local function. 
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Overview of Entering a Function (Continued) 


Entering a Function 


Note: Use the cursor pad to 
scroll through the function 
for entering or editing 
commanas. 


How to Return a 
Value from a 
Function 


Note: This example 
calculates the cube if xx>0; 
otherwise, it returns a 0. 


Example of a 
Function 


Note: Because xx and yy in 
the function are local, they 
are not affected by any 
existing xx or yy variable. 


When you create a new function in the Program Editor, the TI-92 
displays a blank “template”. 


Punem WHICH YOU ssa — |) 
specify when you create a Tune eT 
new function. Func L Be sure to edit this line 


: to include any necessary 

‘EndFurc arguments. Remember 
to use argument names 
in the definition that will 


never be used when 
calling the function. 


Enter your commands 
between Func and 
EndFunc. 


All function lines begin 
with a colon. MAIN 


RAD AUTO FUNE 


If the function requires input, one or more values must be passed to 
the function. (A user-defined function can store to local variables 
only, and it cannot use instructions that prompt the user for input.) 


There are two ways to return a value from a function: 


¢ As the last line in the function :cube(xx) 
(before EndFunc), calculate the : Func 
value to be returned. :XX^3 
:EndFunc 
e Use Return. This is useful for :cube(xx) 
exiting a function and returning : Func 
a value at some point other than :If xx<0 
the end of the function. TEN 0 
:EndFunc 


The argument xx is automatically treated as a local variable. 
However, if the example needed another variable, the function would 
need to declare it as local by using the Local command (pages 306 
and 307). 


There is an implied Return at the end of the function. If the last line is 
not an expression, an error occurs. 


The following function returns the xth root of a value y (Xy ). Two 
values must be passed to the function: x and y. 


Function as defined in 


Function as called from the Home Screen the Program Editor 


3>xx; 125>yy 


| 4 
4*xroot(3,125) 20 :xroot(xx,yy) 
: Func 
t 5 :yy*(1/xx) 
:EndFunc 
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Calling One Program from Another 


Calling a Separate 
Program 


Calling an Internal 
Subroutine 


Tip: Use the Program 
Editor's [F4] Var toolbar 
menu to enter the Define 
and Prgm...EndPrgm 
commands. 


Notes about Using 
Subroutines 


To call a separate program, use the same syntax used to run the 
program from the Home screen. 


:subtest1() >» :subtest2(xx,yy) 


:Prgm :Prgm 

:For 1,1,4,1 : Disp xx,yy 
subtest2(i,1*1000) :EndPrgm 

:EndFor <4 — 

:EndPrgm 


To define an internal subroutine, use the Define command with 
Prgm...EndPrgm. Because a subroutine must be defined before it can 
be called, it is a good practice to define subroutines at the beginning 
of the main program. 


An internal subroutine is called and executed in the same way as a 
separate program. 


:subtest1() 


Declares the subroutine 
as a local variable. a ee :Prgm 

:local subtest2 

:Define subtest2(xx,yy)=Prgm 
Defines the subroutine. ——| : Disp xx,yy 

:EndPrgm 


:@Beginning of main program 
:For i1,1,4,1 


: subtest2(i,i*1000) 
Calls the subroutine. —————__ ‘EndFor 


:EndPrgm 


At the end of a subroutine, execution returns to the calling program. 
To exit a subroutine at any other time, use the Return command. 


A subroutine cannot access local variables declared in the calling 
program. Likewise, the calling program cannot access local variables 
declared in a subroutine. 


LbI commands are local to the programs in which they are located. 
Therefore, a Goto command in the calling program cannot branch to 
a label in a subroutine or vice versa. 
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Using Variables in a Program 


Scope of Variables Scope 


System 
(Global) 
Variables 


Note: For information about Folder 
folders, refer to Chapter 10. Variables 


Note: If a program has local Local 
variables, a graphed Variables 
function cannot access 
them. For example: 
Local aa 
5?aa 
Graph aa*cos(x) 
may display an error or an 
unexpected result (if aa is 
an existing variable in the 
current folder). 
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Description 


Variables with reserved names that are created 
automatically to store data about the state of the TI-92. 
For example, Window variables (xmin, xmax, ymin, 
ymax, etc.) are globally available from any folder. 


e You can always refer to these variables by using 
the variable name only, regardless of the current 
folder. 


« A program cannot create system variables, but it 
can use the values and (in most cases) store new 
values. 


Variables that are stored in a particular folder. 


e Ifyou store to a variable name only, it is stored in 
the current folder. For example: 


5>start 


¢ Ifyou refer to a variable name only, that variable 
must be in the current folder. Otherwise, it cannot 
be found (even if the variable exists in a different 
folder). 


e To store or refer to a variable in another folder, 
you must specify a pathname. For example: 
5>class\start 


L Variable name 
Folder name 


After the program stops, any folder variables created 
by the program still exist and still take up memory. 


Temporary variables that exist only while a program is 
running. When the program stops, local variables are 
deleted automatically. 


¢« To create a local variable in a program, use the 
Local command to declare the variable. 


e A local variable is treated as unique even if there is 
an existing folder variable with the same name. 


e Local variables are ideal for temporarily storing 
values that you do not want to save. 


Variable-Related 
Commands 


Note: The Define, DelVar, 
and Local commands are 
available from the Program 
Editor's (F4] Var toolbar 
menu. 


Example of a Local 
Variable 


Tip: As often as possible, 
use local variables for any 
variable that is used only 
within a program and does 
not need to be stored after 
the program stops. 


Command 


key 


CopyVar 


Define 


DelFold 


DelVar 
getFold 
getType 


Local 


Lock 


MoveVar 


NewData 


NewFold 
NewPic 
Rename 


Unlock 


Description 


Stores a value to a variable. As on the Home screen, 
pressing enters a > symbol. 


Copies the contents of a variable. 


Defines a program (subroutine) or function variable 
within a program. 


Deletes a folder. All variables in that folder must be 
deleted first. 


Deletes a variable. 
Returns the name of the current folder. 


Returns a string that indicates the data type (EXPR, 
LIST, etc.) of a variable. 


Declares one or more variables as local variables. 


Locks a variable so that it cannot be accidentally 
changed or deleted without first being unlocked. 


Moves a variable from one folder to another. 


Creates a data variable whose columns consist of a 
series of specified lists. 


Creates a new folder. 
Creates a picture variable based on a matrix. 
Renames a variable. 


Unlocks a locked variable. 


The following program segment shows a For...EndFor loop (which is 
discussed later in this chapter). The variable i is the loop counter. In 
most cases, the variable i is used only while the program is running. 


Declares variable i as local. 


:Local i 
:For 1,0,5,1 
Disp i 
:EndFor 
:Disp i 


If you declare variable i as local, it is deleted automatically when the 
program stops so that it does not use up memory. 


Chapter 17: Programming 307 


String Operations 


How Strings Are 
Used 


A string is a sequence of characters enclosed in "quotes". In 
programming, strings allow the program to display information or 
prompt the user to perform some action. For example: 


Disp "The result is",answer 
—or— 

Input "Enter the angle in degrees",angl 
—or— 

"Enter the angle in degrees”>strl 

Input strl,angl 


Some input commands (such as InputStr) automatically store user 
input as a string and do not require the user to enter quotation 
marks. 


A string cannot be evaluated mathematically, even if it appears to be 
a numeric expression. For example, the string "61" represents the 
characters "6" and "1", not the number 61. 


Although you cannot use a string such as "61" or "2x+4" in a 
calculation, you can convert a string into a numeric expression by 
using the expr command. 
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String Commands 


Command 


dim 


expr 


inString 


left 


mid 


ord 


right 


string 


Description 


Converts a string into a variable name. This is called 
indirection. 


Appends (concatenates) two strings into one string. 


Returns the character that corresponds to a 
specified character code. This is the opposite of the 
ord command. 


Returns the number of characters in a string. 


Converts a string into an expression and executes 
that expression. This is the opposite of the string 
command. 


Important: Some user input commands store the 
entered value as a string. Before you can perform a 
mathematical operation on that value, you must 
convert it to a numeric expression. 


Searches a string to see if it contains a specified 
substring. If so, inString returns the character 
position where the first occurrence of the substring 
begins. 


Returns a specified number of characters from the 
left side (beginning) of a string. 

Returns a specified number of characters from any 
position within a string. 


Returns the character code of the first character 
within a string. This is the opposite of the char 
command. 


Returns a specified number of characters from the 
right side (end) of a string. 


Converts a numeric expression into a string. This is 
the opposite of the expr command. 
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Conditional Tests 


Entering a Test 
Operator 


Relational Tests 


Tip: From the keyboard, 
you can type: 

>= for 2 

<= for < 

/= for # 

(To get the / character, 
press [=].) 


Boolean Tests 


The Not Function 


¢ Type the operator directly from the keyboard. 
—or— 

e Press [MATH] and select 
8:Test. Then select the 
operator from the menu. 
—or— 

e Press [CATALOG]. The test 
operators are listed near the PAlge 
bottom of the CATALOG tHuperbol ic 
menu. 


Relational operators let you define a conditional test that compares 
two values. The values can be numbers, expressions, lists, or 
matrices (but they must match in type and dimension). 


Operator True if: Example 

> Greater than a>8 

< Less than a<0 

> Greater than or equal to a+b>100 

< Less than or equal to a+6<b+1 

= Equal list1 =list2 
Not equal to mat1#mat2 


Boolean operators let you combine the results of two separate tests. 


Operator True if: Example 

and Both tests are true a>0 and as10 

or At least one test is true a<0 or b+c>10 
xor One test is true and the a+6<b+1 xor c<d 


other is false 


The not function changes the result of a test from true to false and 
vice versa. For example: 


not(x>2) is true if x<2 
false if x>2 


Note: If you use not from the Home screen, it is shown as ~ in the 
history area. For example, not(x>2) is shown as ~(x>2). 
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Using If, Lbl, and Goto to Control Program Flow 


Control Toolbar 
Menu 


If Command 


Tip: Use indentation to 
make your programs easier 
to read and understand. 


If... Then...Endlf 
Structures 


Note: Endlf marks the end 
of the Then block that is 
executed if the condition is 
true. 


To enter If...Endlf structures, use 
the Program Editor’s [F2] Control : 
toolbar menu. Pheri 

For. EngdFor 
thhile.Endiihile 
tLoop..EndLoop 
Custom. EndCustm 
r iransfers + 


The If command is available 
directly from the [F2] menu. 


Fer 
Control 
i IF 


ene L 56...Er 
eIf..Then 
Else E 


To see a submenu that lists other 
If structures, select 2:If... Then. 


‘Cus om..Endcustm 
Transfers 
i 

When you select a structure such as :If | Then 

If... Then...Endlf, a template is EndIf 


inserted at the cursor location. 
The cursor is positioned so 
that you can enter a 
conditional test. 


To execute only one command if a conditional test is true, use the 
general form: 


Executed only if x>5; i ee Ma 
GIABL WIG: skipped: : Disp "x is greater than 5" 
:Disp x 


Always displays the value of x. 


In this example, you must store a value to x before executing the 
If command. 


To execute multiple commands if a conditional test is true, use the 
structure: 


:If x>5 Then 
Executed only if x>5. = Disp "x is greater than 5 
2*X>X 
: EndIf 
Displays value of: :Disp x 
e 2x if x>5. 
e x if xs5. 
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Using If, Lbl, and Goto to Control Program Flow (Continued) 


If... Then...Else... 
Endlf Structures 


If... Then...Elself... 


Endlf Structures 


Lbi and Goto 
Commands 


To execute one group of commands if a conditional test is true and a 
different group if the condition is false, use this structure: 


:If x>5 Then 

Executed only ite: Disp "x is greater than 5 
2*X>X 
:Else 
: Disp "x is less than or equal to 5" 

Executed only if xs5. ———+ eon 

: EndIf 
Displays value of: ————— :Disp x 
e 2x if x>5. 
e 5x if x<5. 


A more complex form of the If command lets you test a series of 
conditions. Suppose your program prompts the user for a number 
that corresponds to one of four options. To test for each option 
(If Choice=1, If Choice = 2, etc.), use the If... Then...Elself...Endlf 
structure. 


Refer to Appendix A for more information and an example. 


You can also control the flow of your program by using Lbl (label) 
and Goto commands. 


Use the LbI command to label (assign a name to) a particular 
location in the program. 


Lbl labelName 


L name to assign to this location (use the same 
naming convention as a variable name) 


You can then use the Goto command at any point in the program to 
branch to the location that corresponds to the specified label. 


Goto labelName 
L specifies which Lbl command to branch to 
Because a Goto command is unconditional (it always branches to the 


specified label), it is often used with an If command so that you can 
specify a conditional test. For example: 


:If x>5 
If x>5, branches directly to ————— : Goto GT5 
label GTS. :Disp x 


For this example, the program —— :-------- 
must include commands (such :Lb1 G15 
as Stop) that prevent Lbl GT5 


from being executed if x<5. :Disp “The number was > 5” 
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Using Loops to Repeat a Group of Commands 


Control Toolbar 
Menu 


Note: A loop command 
marks the start of the loop. 
The corresponding End 
command marks the end of 
the loop. 


For...EndFor Loops 


Note: The ending value can 
be less than the beginning 
value, but the increment 
must be negative. 


Note: The For command 
automatically increments the 
counter variable so that the 
program can exit the loop 
after a certain number of 
repetitions. 


To enter most of the loop-related 
commands, use the Program 
Editor’s [F2] Control toolbar menu. 


thi le Endhhi le 
Loop. EndLooe 

Custom.. EndCus trm 
a graneters k 


command and its corresponding : EndFor 
End command are inserted at the 
cursor location. 


When you select a loop, the loop F : 


If the loop requires arguments, 
the cursor is positioned after 
the command. 


You can then begin entering the commands that will be executed in 
the loop. 


A For...EndFor loop uses a counter to control the number of times 
the loop is repeated. The syntax of the For command is: 


For(variable, begin, end [, increment]) 


L- added to the counter each subsequent time 
For is executed (If this optional value is 
omitted, the increment is 1.) 


exits the loop when variable exceeds this value 
counter value used the first time For is executed 
variable used as a counter 


When For is executed, the variable value is compared to the end 
value. If variable does not exceed end, the loop is executed; 
otherwise, program control jumps to the command following EndFor. 


——} mM 


:For 1,0,5,1 


i>5 i<5 


| 


At the end of the loop (EndFor), program control jumps back to the 
For command, where variable is incremented and compared to end. 
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Using Loops to Repeat a Group of Commands (Continued) 


Tip: You can declare the 
counter variable as local 
(pages 306 and 307) if it 
does not need to be saved 
after the program stops. 


While...EndWhile 
Loops 


Note: The While command 
does not automatically 
change the condition. You 
must include commands 
that allow the program to 
exit the loop. 


For example: 


:For i1,0,5,1 
Displays 0, 1, 2,3, 4, and 5. ——— : Disp i 

:EndFor 
Displays 6. When variable ————— :Disp i 


increments to 6, the loop is 
not executed. 


A While...EndWhile loop repeats a block of commands as long as a 
specified condition is true. The syntax of the While command is: 


While condition 


When While is executed, the condition is evaluated. If condition is 
true, the loop is executed; otherwise, program control jumps to the 
command following EndWhile. 


:While x<5 


x25 xe Ly. i, eters 


:EndWhile 


At the end of the loop (EndWhile), program control jumps back to 
the While command, where condition is re-evaluated. 


To execute the loop the first time, the condition must initially be 
true. 


e Any variables referenced in the condition must be set before the 
While command. (You can build the values into the program or 
prompt the user to enter the values.) 


e The loop must contain commands that change the values in the 
condition, eventually causing it to be false. Otherwise, the 
condition is always true and the program cannot exit the loop 
(called an infinite loop). 


For example: 


Initially sets x. :0>x 
:While x<5 
Displays 0, 1, 2, 3, and 4. ——— : Disp x 
Increments x. :  x+1>x 
:EndWhile 
Displays 5. When x increments —— :Disp x 


to 5, the loop is not executed. 
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Loop...EndLoop 
Loops 


Note: The Exit command 


exits from the current loop. 


Repeating a Loop 
Immediately 


LbI and Goto 
Loops 


A Loop...EndLoop creates an infinite loop, which is repeated 
endlessly. The Loop command does not have any arguments. 


: Loop —_J 


Typically, the loop contains commands that let the program exit 
from the loop. Commonly used commands are: If, Exit, Goto, and 
LbI (label). For example: 


:0>x 

: Loop 
Disp x 
x+1>x 


An If command checks _—————_ ::_ If x5 
the condition. . Exit 


:EndLoop 


Exits the loop and jumps to —— :Disp x 
here when x increments to 6. 


In this example, the If command can be anywhere in the loop. 


When the If command is: The loop is: 
At the beginning of the loop Executed only if the condition is true. 


At the end of the loop Executed at least once and repeated 
only if the condition is true. 


The If command could also use a Goto command to transfer program 
control to a specified Lb! (label) command. 


The Cycle command immediately transfers program control to the 
next iteration of a loop (before the current iteration is complete). 
This command works with For...EndFor, While...EndWhile, and 
Loop...EndLoop. 


Although the Lbl (label) and Goto commands are not strictly loop 
commands, they can be used to create an infinite loop. For example: 


As with Loop...EndLoop, the loop should contain commands that let 
the program exit from the loop. 
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Configuring the TI-92 


Configuration Command Description 
Commands getFold Returns the name of the current folder. 
getMode Returns the current setting for a specified mode. 
setFold Sets the current folder. 
setGraph Sets a specified graph format (Coordinates, Graph 
Order, etc.). 
setMode Sets any mode except Current Folder. 
setTable Sets a specified table setup parameter (tblStart, Atbl, 
etc.) 
switch Sets the active window in a split screen, or returns 


the number of the active window. 


Entering the In the Program Editor: 


SetMode Command 1. Position the cursor where you want to insert the setMode 


command. 


Note: [Fé] does not let you 2. Press [F6] to display a 


set the Current Folder list of modes. *FUNCTIOH : 
mode. To set this mode, use PAHE F EH a 1 
the setFold command. 3. Select a mode to : SEAUEHCE Exponential Format 
i A z300 Complex Format 
display a menu of its iWector Format 
Í à Pretty Print 
valid settings. Split Screen 


4. Select a setting. 


The correct syntax is 
inserted into your 
program. 


:setMode("Graph", "FUNCTION" ) 
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Getting Input from the User and Displaying Output 


1/O Toolbar Menu 


Input Commands 


Tip: String input cannot be 
used in a calculation. To 
convert a string to a numeric 
expression, use the expr 
command. 


To enter most of the commonly 
used input/output commands, use 
the Program Editor’s I/O toolbar 
menu. 


To see a submenu that lists 
additional commands, select 


1:Dialog. ‘Dialog..EndDlog 
i Topl Bar EndTBar 
Title 
Item 


Command Description 
getKey Returns the key code of the next key pressed. 
Input Prompts the user to enter an expression. The 


expression is treated according to how it is entered. 
For example: 


e A numeric expression is treated as an 
expression. 


e An expression enclosed in "quotes" is treated as 
a string. 


Input can also display the Graph screen and let the 
user update the variables xc and yc (rc and 6c in 
polar mode) by positioning the graph cursor. 


InputStr Prompts the user to enter an expression. The 
expression is always treated as a string; the user 
does not need to enclose the expression in "quotes". 


PopUp Displays a pop-up menu box and lets the user select 
an item. 
Prompt Prompts the user to enter a series of expressions. As 


with Input, each expression is treated according to 
how it is entered. 


Request Displays a dialog box that prompts the user to enter 
an expression. Request always treats the entered 
expression as a string. 
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Getting Input from the User and Displaying Output (Continued) 


Output Commands Command 
CirlO 


Note: In a program, simply Disp 
performing a calculation 

does not display the result. 

You must use an output 

command. 


DispG 
DispTbl 
Output 


Format 


Tip: After Disp and Output, Pause 
the program immediately 

continues. You may want to 

add a Pause commana. 


Text 
Graphical User Command 
Interface Dialog... 
Commands endDlog 
Toolbar... 
EndTbar 
Tip: When you runa Custom... 
program that sets up a EndCustm 
custom toolbar, that toolbar 
is still available even after 
the program has stopped. 
DropDown 
Item 
Note: Request and Text Request 
are stand-alone commands 
that can also be used Text 
outside of a dialog box or Title 


toolbar program block. 
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Description 
Clears the Program I/O screen. 


Displays an expression or string on the Program I/O 
screen. Disp can also display the current contents of 
the Program I/O screen without displaying 
additional information. 


Displays the current contents of the Graph screen. 
Displays the current contents of the Table screen. 


Displays an expression or string starting at specified 
coordinates on the Program I/O screen. 


Formats the way in which numeric information is 
displayed. 


Suspends program execution until the user presses 
[ENTER]. Optionally, you can display an expression 
during the pause. A pause lets users read your 
output and decide when they are ready to continue. 


Displays a dialog box that contains a specified 
character string. 


Description 


Defines a program block (consisting of Title, 
Request, etc., commands) that displays a dialog box. 


Defines a program block (consisting of Title, Item, 
etc., commands) that replaces the toolbar menus. 
The redefined toolbar is in effect only while the 
program is running and only until the user selects an 
item. Then the original toolbar is redisplayed. 


Defines a program block that displays a custom 
toolbar when the user presses [CusToM]. That 
toolbar remains in effect until the user presses 
[CUSTOM] again or changes applications. 


Displays a drop-down menu within a dialog box. 
Displays a menu item for a redefined toolbar. 
Creates an input box within a dialog box. 
Displays a character string within a dialog box. 


Displays the title of a dialog box or a menu title 
within a toolbar. 


Creating a Table or Graph 


Table Commands 


Graphing 
Commands 


Note: For more information 
about using setMode, refer 
to page 316. 


Command 
DispTbl 
setTable 


Table 


Command 
ClrGraph 


Define 
DispG 
FnOff 
FnOn 
Graph 


Input 


NewPlot 
PlotsOff 
PlotsOn 
setGraph 


setMode 
Style 
Trace 


ZoomBox 
= to = 
Zoom Trig 


Description 


Displays the current contents of the Table screen. 


Sets the Graph <—> Table or Independent table 
parameters. (To set the other two table parameters, 
you can store the applicable values to the tblStart 
and Atbl system variables.) 


Builds and displays a table based on one or more 
expressions or functions. 


Description 


Erases any functions or expressions that were 
graphed with the Graph command. 


Creates a user-defined function. 

Displays the current contents of the Graph screen. 
Deselects all (or only specified) Y= functions. 
Selects all (or only specified) Y= functions. 


Graphs one or more specified expressions, using the 
current graphing mode. 


Displays the Graph screen and lets the user update 
the variables xc and yc (rc and 6c in polar mode) by 
positioning the graph cursor. 


Creates a new stat plot definition. 
Deselects all (or only specified) stat data plots. 
Selects all (or only specified) stat data plots. 


Changes settings for the various graph formats 
(Coordinates, Graph Order, etc.). 


Sets the Graph mode, as well as other modes. 
Sets the display style for a function. 
Lets a program trace a graph. 


Perform all of the Zoom operations that are available 
from the toolbar menu on the Y= Editor, Window 
Editor, and Graph screen. 
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Creating a Table or Graph (Continued) 


Graph Picture and Command 

Database AndPic 

Commands 

Note: For information about Cycleric 

graph pictures and NewPic 

databases, also refer to 

Chapter 15. RclGDB 
RelPic 
RplcPic 
StoGDB 
StoPic 
XorPic 
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Description 


Displays the Graph screen and superimposes a 
stored graph picture by using AND logic. 


Animates a series of stored graph pictures. 
Creates a graph picture variable based on a matrix. 
Restores all settings stored in a graph database. 


Displays the Graph screen and superimposes a 
stored graph picture by using OR logic. 

Clears the Graph screen and displays a stored graph 
picture. 


Stores the current graph settings to a graph 
database variable. 


Copies the Graph screen (or a specified rectangular 
portion) to a graph picture variable. 


Displays the Graph screen and superimposes a 
stored graph picture by using XOR logic. 


Drawing on the Graph Screen 


Pixel vs. Point 
Coordinates 


Tip: For information about 
pixel coordinates in split 
screens, refer to Chapter 5. 


Note: Pixel commands start 
with Pxl, such as PxIChg. 


Erasing Drawn 
Objects 


Drawing a Point or 
Pixel 


When drawing an object, you can use either of two coordinate 
systems to specify a location on the screen. 


e Pixel coordinates — Refer to the pixels that physically make up 
the screen. These are independent of the viewing window 
because the screen is always 239 (0 to 238) pixels wide and 103 
(0 to 102) pixels tall. 


¢ Point coordinates — Refer to the coordinates in effect for the 
current viewing window (as defined in the Window Editor). 


(238,0) “ (10,10) “ 


(238,102) x (10,-10) X 


Point coordinates 
(for standard viewing window) 


Pixel coordinates 
(independent of viewing window) 


Many drawing commands have two forms: one for pixel coordinates 
and one for point coordinates. 


Command Description 

ClrDraw Erases all drawn objects from the Graph screen. 

Command Description 

PtChg or Toggles (inverts) a pixel at the specified coordinates. 

PxlChg PtChg, which uses point coordinates, affects the 
pixel closest to the specified point. If the pixel is off, 
it is turned on. If the pixel is on, it is turned off. 

PtOff or Turns off (erases) a pixel at the specified 

PxlOff coordinates. PtOff, which uses point coordinates, 
affects the pixel closest to the specified point. 

PtOn or Turns on (displays) a pixel at the specified 

PxlOn coordinates. PtOn, which uses point coordinates, 
affects the pixel closest to the specified point. 

PtTest or Returns true or false to indicate if the specified 

PxiTest coordinate is on or off, respectively. 

PtText or Displays a character string at the specified 

PxlText coordinates. 
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Drawing on the Graph Screen (Continued) 


Drawing Lines and Command 


Circles 


Circle or 
PxiCrcl 


DrawSlp 


Line or 
PxiLine 


LineHorz or 
PxlHorz 


LineTan 


LineVert or 
PxlVert 


Drawing Command 


Expressions 


322 


DrawFunc 
Drawlnv 


DrawParm 


DrawPol 


Shade 
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Description 


Draws, erases, or inverts a circle with a specified 
center and radius. 


Draws a line with a specified slope through a 
specified point. 


Draws, erases, or inverts a line between two sets of 
coordinates. 


Draws, erases, or inverts a horizontal line at a 
specified row coordinate. 


Draws a tangent line for a specified expression at a 
specified point. (This draws the tangent line only, 
not the expression. ) 


Draws, erases, or inverts a vertical line at a specified 
column coordinate. 


Description 


Draws a specified expression. 
Draws the inverse of a specified expression. 


Draws a parametric equation using specified 
expressions as its x and y components. 


Draws a specified polar expression. 


Draws two expressions and shades the areas where 
expression! < expression2. 


Accessing Another TI-92, a CBL 2/CBL, or a CBR 


1/O Toolbar Menu 


Accessing Another 
TI-92 


Note: For a sample program 
that synchronizes the 
receiving and sending units 
so that GetCalc and 
SendCale are executed in 
the proper sequence, refer 
to “Transmitting Variables 
under Program Control” in 
Chapter 18. 


Accessing a 
CBL 2/CBL or CBR 


Use the Program Editor’s [F3] I/O 
toolbar menu to enter the commands 
in this section. 


1. Press [F3] and select 8:Link. 


2. Select a command. 


When two TI-92s are linked, one acts as a receiving unit and the other 
as a sending unit. 


Command Description 


GetCalc Executed on the receiving unit. Sets up the unit to 
receive a variable via the I/O port. 


e After the receiving unit executes GetCalc, the 
sending unit must execute SendCalc. 


e After the sending unit executes SendCalc, the 
sent variable is stored on the receiving unit (in 
the variable name specified by GetCalc). 


SendCalc Executed on the sending unit. Sends a variable to 
the receiving unit via the I/O port. 


¢ Before the sending unit executes SendCalc, the 
receiving unit must execute GetCalc. 


For additional information, refer to the manual that comes with the 
CBL 2/CBL or CBR unit. 


Command Description 

Get Gets a variable from an attached CBL 2/CBL or CBR 
and stores it in the TI-92. 

Send Sends a list variable from the TI-92 to the CBL 2/CBL 
or CBR. 
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Debugging Programs and Handling Errors 


Run-Time Errors The first step in debugging your program is to run it. The TI-92 
automatically checks each executed command for syntax errors. If 
there is an error, a message indicates the nature of the error. 


e To display the program in the 
Program Editor, press [ENTER]. 


The cursor appears in the 
approximate area of the error. Enter BUTU AESCZCHNCEL 


Missing 3 


e To cancel program execution and return to the Home screen, 


press [ESC]. 


If your program allows the user to select from several options, be 
sure to run the program and test each option. 


Debugging Run-time error messages can locate syntax errors but not errors in 
Techniq ues program logic. The following techniques may be useful. 


e During testing, do not use local variables so that you can check 
the variable values after the program stops. When the program is 
debugged, declare the applicable variables as local. 


e Within a program, temporarily insert Disp and Pause commands 
to display the values of critical variables. 


— Disp and Pause cannot be used in a user-defined function. To 
temporarily change the function into a program, change Func 
and EndFunc to Prgm and EndPrgm. Use Disp and Pause to 
debug the program. Then remove Disp and Pause and change 
the program back into a function. 


e To confirm that a loop is executed the correct number of times, 
display the counter variable or the values in the conditional test. 


e To confirm that a subroutine is executed, display messages such 
as "Entering subroutine" and "Exiting subroutine" at the beginning and 
end of the subroutine. 


Error-Handling Command Description 


Commands Try...EndTry Defines a program block that lets the program 
execute a command and, if necessary, recover from 
an error generated by that command. 


ClrErr Clears the error status and sets the error number in 
system variable Errornum to zero. 


PassErr Passes an error to the next level of the Try...EndTry 
block. 
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Example: Using Alternative Approaches 


Example 1 


Example 2 


Tip: For s, type <=. 
For &, press [nd] H. 


Example 3 


Note: Because Prompt 
returns n as a number, you 
do not need to use expr to 
convert n. 


Tip: For s, type <=. 


This example is the program given in the preview at the beginning of 
the chapter. Refer to the preview for detailed information. 


Prompts for input 
in a dialog box. oe 
Converts string entered ——— 


with Request to an 
expression. 


Loop calculation. §—4 


Displays output on _ 
Program I/O screen. 


:progl() 

:Prgm 

:Request "Enter an integer",n 
:expr(n)>n 

:0>temp 

:For i,1,n,1 


temp+i>temp 


:EndFor 
:Disp temp 
:EndPrgm 


This example uses InputStr for input, a While...EndWhile loop to 
calculate the result, and Text to display the result. 


Converts string entered —— 
with InputStr to an 
expression. 


Loop calculation. }—— 


Displays output in 
a dialog box. 


:prog2() 
Prompts for input on : 
Program I/O screen. e "Enter an integer",n 
:expr(n)>n 
:0>temp:1>i 
:While isn 


Prgm 


temp+i>temp 
j+1> 


:EndWhile 
:Text "The answer is "&string(temp) 
:EndPrgm 


This example uses Prompt for input, Lbl and Goto to create a loop, 


and Disp to display the result. 


Prompts for input on 
Program I/O screen. 


Loop calculation. ——— 


Displays output on — 
Program I/O screen. 


:prog3() 

:Prgm 
—— :Prompt n 
:0>temp:1>3 
:Lb1 top 


temp+i>temp 
j+1> 
If isn 

Goto top 


:Disp temp 
:EndPrgm 


Chapter 17: Programming 325 


Example: Using Alternative Approaches (Continued) 


Example 4 


This example uses Dialog...EndDlog to create dialog boxes for input 


and output. It uses Loop...EndLoop to calculate the result. 


Defines a dialog box 
for input. 


Converts string entered 
with Request to an 
expression. 


Loop calculation. 


Defines a dialog 
box for output. 


Example 5 
without using a loop. 


Prompts for input on 
Program I/O screen. 


:prog4() 
:Prgm 
:Dialog 


Title "Enter an integer" 
Request "Integer",n 


:EndDlog 
:expr(n)>n 
:0>temp: 0>i 
: Loop 


temp+i>temp 
įi+1>i 
If i>n 

Exit 


:EndLoop 
:Dialog 


Title "The answer is" 
Text string(temp) 


:EndDlog 
:EndPrgm 


This example uses the TI-92’s built-in functions to calculate the result 


:prog5() 


SEN 


Prgm 
Input "Enter an integer",n 


Note: Because Input 
returns n as a number, you 
do not need to use expr to 


Calculates sum. :sum(seq(i,i,1,n))>temp 


:Disp temp 


Displays output on 


nvert n. 
convert Program I/O screen. 


:EndPrgm 


Function Used in this example to: 


seq Generate the sequence of integers from 1 to n. 


seq(expression, var, low, high [,step]) 
L increment for var ; 


i if omitted, uses 1. 
variable that will be incremented 


initial and final values of var 
expression used to generate the sequence 


sum Sum the integers in the list generated by seq. 
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Memory and Variable Management 


Note: For information about 
using folders, refer to 
Chapter 10. 


Note: To communicate with 
a PC or Macintosh, you 
must use the TI-GRAPH 
LINK, an optional accessory. 


Preview of Memory and Variable Management ................::ccceceeeeees 328 
Checking and Resetting Memory ..............:cecceecceseceeeeccesececeeseeeaeeeeeees 330 
Displaying the VAR-LINK SCYeeN............cscceccssceeececeesecececeeceseeeneeaeeeaeeees 331 
Manipulating Variables and Folders with VAR-LINK..........::e:cseesee 333 
Pasting a Variable Name to an Application ............eceeccesceeeeeeeeeeeeees 335 
Transmitting Variables between Two TI-928 ........:esceeseseeeeeeeneeeeeeeeees 336 
Transmitting Variables under Program Control............cesceseeeeeeeees 339 


This chapter describes how you can manage the TI-92’s memory, 
including the variables stored in memory, by using the MEMORY 
screen and the VAR-LINK screen. 


MEMORY 


The MEMORY screen 
Matris = shows how the memory is 
[Ea Lm m a j 
Program a currently being used. 
Picture History 
String 0 Syster 


Memory Free 37675 
Enter=0k 


WAR-LIME [A11] 


ie ce 1-2 


The VAR-LINK screen 
displays a list of defined 
variables and folders. 


You can also use VAR-LINK to send/receive variables between two 
TI-92s or between the TI-92 and a personal computer. For 
information about: 


e Linking two TI-92s, refer to the applicable section at the end of 
this chapter. 
Using the optional TI-GRAPH LINK™ to communicate with a 
PC or Macintosh, refer to the manual that comes with the 
TI-GRAPH LINK. 
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Preview of Memory and Variable Management 


Steps 
1. From the Home screen, assign 


variables with the following variable 
types. 


Expression: 5 > x1 
Function: xx2+4 > f(xx) 
List: {5,10} >11 

Matrix: [30,25] > m1 


2. Suppose you start to perform an 
operation using a function variable 
but can’t remember its name. 


3. Display the VAR-LINK screen. By 
default, this screen lists all defined 
variables. 


This example assumes that the variables 
assigned above are the only ones defined. 


4. Change the screen’s view to show 
only function variables. 
Although this may not seem particularly 
useful in an example with four variables, 


consider how useful it could be if there were 
many variables of all different types. 


5. Highlight the f function variable, and 
view its contents. 


Notice that the function was assigned using 
f(xx) but is listed as f on the screen. 


Keystrokes Display 

[+] [HOME] pial Algebra rai ther Pramro clear a-z... 

5 X 1 [ENTER 

XX) 26 4 

STO FOOXXO) |159 j 
rer a E EES] Done 

ENTER) (2nd)[{] 5C] | ses 193411 15 10) 
[30 25]3 mi [3a 25) 

1 ENTER MAIN RAD AUTO FUNC 4730 

Rnd [t] 3 0C]25 

(2nd) [1] M1 

ENTER 


5a 


(2nd) [VAR-LINK] FE WAR-LINE CATT + 
Fir Fz Fae YFU FEF FE 
ManagejYiew.jLink| ~“ |All |Contents... 
HAIN RAD AUTO FUNC 4730 
© O 5 — MAR. — 
older: + 
ENTER 
Var Type! EASE- 
Ent-er=0k ESC=CAHCEL 
ga VAR-LINKE [A11] i" 
Fir Fe Fav 7 Fa TFSF Fe = 
[Manage Wiew..[Link a ai ilcontnts... | 
HAIN RAD AUTO FUNC 4730 
6) ay nd 
HAIN RAD AUTO FUNC 4730 
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Steps 


Keystrokes 


6. Close the Contents window. 


7. With the f variable still highlighted, 
close the VAR-LINK screen and paste 
the variable name to the entry line. 


8. Complete the operation. 


9. Redisplay the VAR-LINK screen. 


The previous change in view is no longer in 
effect. The screen lists all defined variables. 


10. Use the [F5] All toolbar menu to select 
all variables. 
A y mark indicates items that are selected. 


Notice that this also selected the MAIN 
folder (see Step 13). 


Note: Instead of using (if you don’t want 
to delete all your variables), you can select 
individual variables. Highlight each item to 
delete and press [F4]. 


11. Use the Manage toolbar menu to 
delete. 


12. Confirm the deletion. 


13. Because 1 also selected the MAIN 
folder, an error message states that 
you cannot delete the MAIN folder. 
Acknowledge the message. 


When VAR-LINK is redisplayed, the deleted 
variables are not listed. 


14. Close the VAR-LINK screen and return 
to the current application (Home 
screen in this example). 

When you use (instead of [ENTER]) to 


close VAR-LINK, the highlighted name is not 
pasted to the entry line. 


ESC 


ENTER 


2 D) (ENTER 


(2nd) [VAR-LINK] 


[F5) 1 


ENTER 


ENTER 


ESC 


Display 


L_ Notice that “ ( ” is pasted. 


5*f(2) 40 


1: ect All 


SiSelect Current 


i Y 
E VAR-LIHK [A11] So 


ftansoelutew. Linkl © illcontents.. | 


A 
A 
A 
a 


li LIS 
mi MAT 
xi ERF 


MAIN RAD AUTO FUNC 5730 


EEO 

Rename 

Mowe 

Create Folder 
Lock Variable 
UnLock Variable 


VAR-LINE 


Delete: main, f, li mi,xi 


Enter=YES ESC=HO 


1 Y 
E VAR-LIHK [A11] E 


ftansoelutew. Linkl © illcontents.. | 
FS eee eres 


MAIN RAD AUTO FUNC 5730 
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Checking and Resetting Memory 


Displaying the 
MEMORY Screen 


Resetting the 
Memory 


Note: Selecting 1:All resets 
the display contrast to its 
factory setting. To adjust the 
contrast, use [+] [+] and 
+J. 


Tip: To cancel the reset, 
press [ESC] instead of [ENTER]. 


To Delete Individual 
Variables 


1. Press [MEM]. 


Function 


propran Ht ay Size of history pairs 


String GO System saved in the Home 


Memory Free 3767s screen’s history area 


Enter=0k 


2. To close the screen, press [ENTER]. 
To reset the memory, use the following procedure. 


From the MEMORY screen: 


1. Press [Fi]. 
2. Select the applicable item. 


1:All 


? Menor 
3: Default 


Item Description 


All Deletes all user-defined variables, functions, and 
folders; resets all system variables and modes to their 
original factory settings. 


Memory Deletes all user-defined variables, functions, and 
folders. This does not affect system variables (xmin, 
ymin, etc.) or mode settings. 


Default Resets all system variables and modes to their 
original factory settings. This does not affect any 
user-defined variables, functions, or folders. 


3. When prompted for confirmation, press [ENTER]. 
The TI-92 displays a message when the reset is complete. 


4. Press [ENTER] to acknowledge the message. 


The MEMORY screen lets you delete all user-defined variables. To 
delete individual variables only, use the VAR-LINK screen 
(Rnd) [VAR-LINK] ). Refer to page 333. 
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Displaying the VAR-LINK Screen 


Displaying the 
VAR-LINK Screen 


Note: For information about 
using folders, refer to 
Chapter 10. 


Tip: Type a letter repeatedly 
to cycle through the names 
that start with that letter. 


Variable Types as 
Listed on VAR-LINK 


Press [VAR-LINK]. By default, the VAR-LINK screen lists all user- 
defined variables in all folders and with all data types. 


Fir T Fe T Fr (FS FST) Fa 
Folder names 
(listed alphabetically) 


v indicates you can 
scroll for more variables 


and/or folders. B 
Size in bytes 


Data type 


Variable names (listed 
alphabetically within each folder) 


If selected with [F4], shows Vv. 
If locked, shows @. 


To scroll through the list: 
* Press @ or ©. (Use © or © to scroll one page at a time.) 


¢ Type a letter. If there are any variable names that start with that 
letter, the cursor moves to highlight the first of those variable 
names. 


Type Description 

DATA Data 

EXPR Expression (includes numeric values) 
FIG Geometry session 

FUNC Function 

GDB Graph database 

LIST List 

MAC Macro for a geometry session 
MAT Matrix 

PIC Picture of a graph 

PRGM Program 

STR String 

TEXT Text Editor session 
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Displaying the VAR-LINK Screen (Continued) 


Listing Only a 
Specified Folder 
and/or Variable 


Type 


Tip: To cancel a menu, 
press [ESC]. 


Tip: To list system variables 
(Y= Editor functions, window 
variables, etc.), select 
E:System, the last item in 
the Var Type menu. 


Closing the 
VAR-LINK Screen 


Tip: For more information 
on using the paste 
feature, refer to page 335. 


If you have a lot of variables and/or folders, it may be difficult to 
locate a particular variable. By changing VAR-LINK’s view, you can 
specify the information you want to see. 


From the VAR-LINK screen: 


1. Press [F2] View. 


2. Highlight the setting you want to | Felder? All+ 
; Var Type: All+ 
change, and press ©). This 


displays a menu of valid 
choices. 

Folder — Always lists 1:All and Folder: TALL 

2:main, but lists other folders Var Type! 
only if you have created them. 


Expr 


Var Type — Lists the valid Folder: Al ihia. 
variable types. Var Type! Function 


agram 


Enter=0K 


4 indicates that you can scroll l 


for additional variable types. 


3. Select the new setting. 
4. When you are back on the VAR-LINK VIEW screen, press [ENTER]. 


The VAR-LINK screen is updated to show only the specified folder 
and/or variable type. 


To close the VAR-LINK screen and return to the current application, 
use or as described below. 


Press: To: 
ENTER Paste the highlighted variable or folder name to the cursor 
location in the current application. 


ESC Return to the current application without pasting the 
highlighted name. 
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Manipulating Variables and Folders with VAR-LINK 


Showing the 
Contents of a 
Variable 


Note: You cannot edit the 
contents from this screen. 


Selecting Items 
from the List 


Note: If you use [F4] to s 
one or more items and then 
highlight a different item, the 
following operations affect 
only the “ed items. 


Deleting Variables 
or Folders 


Tip: When you use [F4] to 
select a folder, its variables 
are selected automatically 
so that you can delete the 
folder and its variables at 
the same time. 


You can show all variable types except DATA, FIG, GDB, and MAC. 
For example, you must open a FIG variable as a geometry session. 


1. 
2. 


On VAR-LINK, move the cursor to highlight the variable. 
Press [F6] Contents. 


If you highlight a folder, the 
screen shows the number of 
variables in that folder. 


“aed 


To return to VAR-LINK, press 
any key. 


For other operations, select one or more variables and/or folders. 


To select: 


A single variable 


Do this: 
Move the cursor to highlight the item. 


or folder 


A group of variables 
or folders 


All folders and 
all variables 


Highlight each item and press [F4]. A V is 
displayed to the left of each selected item. 
(If you select a folder, all variables in that 
folder are selected.) Use to select or 
deselect an item. 


Press All and select 1:Select All. 


Selects the last set of 
items transmitted to 
your unit. Refer to 
page 336. 


To delete a folder, you must delete all of the variables in that folder. 
However, you cannot delete the MAIN folder even if it is empty. 


1. 


On VAR-LINK, select the 
variables and/or folders. 


Press Manage and select Hove 

‘Create Folder 
1:Delete. (You can press tLock Variable 
š UnLock Variable 
instead of [F1] 1.) 
To confirm the deletion, 
press [ENTER]. Delete: pict 


Enter=YES ESC=H0 
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Manipulating Variables and Folders with VAR-LINK (Continued) 


Creating a New 
Folder 


Copying or Moving 
Variables from One 
Folder to Another 


Tip: To copy a variable to a 
different name in the same 
folder, use [STO>)] (such as 
a1>a2) or the CopyVar 
command from the Home 
screen. 


Renaming Variables 
or Folders 


Locking or 
Unlocking Variables 
or Folders 


For information about using folders, refer to Chapter 10. 


1. On VAR-LINK, press Manage and select 5:Create Folder. 


CREATE MEH FOLDER, 
Folder: E |] 


2. Type a unique name, and 
press [ENTER] twice. 


Enter=0k ESC=CAHCEL 


You must have at least one folder other than MAIN. You cannot use 
VAR-LINK to copy variables within the same folder. 


1. On VAR-LINK, select the variables. 
. Press Manage and select 2:Copy or 4:Move. 


Folder: main 
Variable: f,1li,ml,pici 
a 


ESC=CAHCEL 


2 
3. Select the destination folder. 
4. Press [ENTER]. 


The copied or moved 
variables retain their 
original names. 


To: 
Enter=0k 


Remember, if you use to select a folder, the variables in that 
folder are selected automatically. As necessary, use to deselect 
individual variables. 


1. On VAR-LINK, select the variables and/or folders. 
2. Press Manage and select 3:Rename. 


3. Type a unique name, and 


press [ENTER] twice. 


If you selected multiple items, 
you are prompted to enter a 
new name for each one. 


Folder: main 


Variable! pici 


To: 
Enter=0k 


ESC=CANCEL 


When a variable is locked, you cannot delete, rename, or store to it. 
However, you can copy, move, or display its contents. When a folder 
is locked, you can manipulate the variables in the folder (assuming 
the variables are not locked), but you cannot delete the folder. 


1. On VAR-LINK, select the variables and/or folders. 
2. Press Manage and select 6:Lock Variable or 7:UnLock Variable. 


WAR-LIME [A11] 


eS 1-2 


indicates a locked 
variable or folder. 
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Pasting a Variable Name to an Application 


Which Applications From the following applications, you can paste a variable name to 
Can You Use? the current cursor location. 


¢ Home screen or Y= Editor — The cursor must be on the entry 
line. 


e Text Editor or Program Editor — The cursor can be anywhere on 
the screen. 


Procedure Starting from an application listed above: 


ae pear i oe a 


you want to insert the 
variable name. 


2. Press [ond] [VAR-LINK]. 


CLASS 


Note: You can also highlight 3. Highlight the applicable 
and paste folder names. variable. 


el ea ay 4. Press [ENIER) to paste the 
variable’s name, not its variable name. 
contents. (Use Rnd) [RCL], 


instead of (2nd) [VAR-LINK], to 5. Finish typing the - 
recall a variable’s contents.) ope sin(al) | 


expression. 


If you paste a variable name that is not in the current folder, the 
variable’s pathname is pasted. 


sin(class\a2| 


bee Assuming that CLASS is not the current folder, this is 
pasted if you highlight the a2 variable in CLASS. 
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Transmitting Variables between Two TI-92s 


Linking Two 
TI-92s 


I/O Port 


Note: You cannot link a 
TI-92 to another graphing 
calculator such as a TI-81, 
TI-82, or TI-85. 


Transmitting 
Variables 


Note: If you set up the 
sending unit first, it may 
display an error message or 
it may remain BUSY until 
you cancel the transmission. 


Note: Depending on 
transmission speed and 
variable sizes, messages in 
the status line may be 
displayed only briefly. 


Your TI-92 comes with a cable that lets you link two units. Using firm 
pressure, insert each end of the cable into the I/O port of a TI-92. It 
doesn’t matter which end of the cable goes into which unit. 


Cable 


I/O P 
A ee es ee /O Port 
OQ a Š Tes isrruvents TI92 i, O a Š Teus berminat Thea 


IÈ 


CI { OO [ 
ci EI 


Sending unit ————————————_> Receiving unit 


One TI-92 acts as the sending unit; the other acts as the receiving 
unit. Either unit can send or receive, depending on how you set them 
up from the VAR-LINK screen. 


After linking the two units, use the following procedure to set up the 
receiving unit first. Then set up the sending unit. 


On the: Do this: 
Receiving 1. Display the VAR-LINK screen ((2nd] [VAR-LINK]). 
unit 2. Press Link and select 2:Receive. 

The message VAR-LINK: WAITING TO 

RECEIVE and the BUSY indicator are 

displayed in the status line. 
Sending 1. Display the VAR-LINK screen [VAR-LINK]). 
unit 


2. Select the variables to send, as described earlier in 
this chapter. 


3. Press Link and select 1:Send. 


This starts the transmission. 


¢ During transmission, messages are displayed in the status line of 
both units to show the name of each transmitted item. 


e When transmission is complete, the VAR-LINK screen is updated 
on the receiving unit. 
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Rules for 
Transmitting 
Variables or Folders 


Canceling a 
Transmission 


Common Error and 
Notification 
Messages 


Note: The sending unit may 
not always display this 
message. Instead, it may 
remain BUSY until you 
cancel the transmission. 


If you select a: What happens: 

Variable (but not the The variable is transmitted to the current 
folder it is in) folder on the receiving unit. 

Folder The folder and its contents are transmitted to 


the receiving unit. 


Note: If you use to select a folder, all 
variables in that folder are selected 
automatically. Use to deselect any 
variables that you do not want to transmit. 


From either the sending or receiving unit: 


1. Press (ON). 

An error message is displayed. Link transmission 
2. Press or [ENTER]. 
Shown on: Message and Description 


Sending unit 


Link transmission 


ESC=CAHCEL 


This is displayed after several seconds if: 


e A cable is not attached to the sending unit’s I/O 
port. 
—or— 

e A receiving unit is not attached to the other end of 
the cable. 
—or— 

e The receiving unit is not set up to receive. 


Press or [ENTER] to cancel the transmission. 
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Transmitting Variables between Two TI-92s (Continued) 


Common Error and 
Notification 
Messages 
(Continued) 


Tip: In the New Name input 
box, you can keep the same 
variable name and specify a 
different folder. For 
example: 


main\x1 


L Variable name 
Folder name 


Shown on: 


Receiving 
unit 


Receiving unit 


Message and Description 


maini 

Qverurite variable: A- ; ; 

Hew Hame: New Name is active 
only if Overwrite 

Enter=0K ESC=CANCEL variable = NO. 


The receiving unit has a variable with the same name 
as the specified variable being sent. 


e To overwrite the existing variable, press [ENTER]. 
(By default, Overwrite variable = YES.) 


e To store the variable to a different name, set 
Overwrite variable = NO. In the New Name input 
box, type a variable name that does not exist in 
the receiving unit. Then press twice. 


¢ To skip this variable and continue with the next 
one, set Overwrite variable = SKIP and press [ENTER]. 


e To cancel the transmission, press [ESC]. 


Memory 


ESC=CAHCEL 


The receiving unit does not have enough memory for 
the variable being sent. Press or [ENTER] to cancel 
the transmission. 
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Transmitting Variables under Program Control 


The “Chat” Program 


Sets up this unit to 
receive and display 
the variable msg. 


Then lets this user 
enter a message in 
msg and send it. 


Lets this user enter 
a message in msg 
and send it. 


Then sets up this 
unit to receive and 
display msg. 


— pp: 
nee eS 
:Else 


| 


The following program illustrates how to use GetCalce and SendCalc. 
The program sets up two loops (one for each of the linked TI-92s) so 
that the units can take turns sending and receiving/displaying a 
variable named msg. The InputStr instruction lets each user enter a 
message in the msg variable. 


we 


:Chat() 
:Prgm 
:C1rl0 
:Disp "On first unit to send, enter 1;" 

:InputStr "On first unit to receive, enter 0",msg 
:If msg="0" Then 


While true 
GetCalc msg 
Disp msg 
InputStr msg 
SendCalc msg 

EndWhile 


While true 
InputStr msg 
SendCalc msg 
GetCalc msg 
Disp msg 

EndWhile 


: EndIf 
:EndPrgm 


Loop executed by the unit that 
receives the first message. 


Loop executed by the unit that 
sends the first message. 


To synchronize GetCalc and SendCalc, the loops are arranged so that 
the receiving unit executes GetCalc while the sending unit is waiting 


for the user to enter a message. 
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Transmitting Variables under Program Control (Continued) 


Running the 
Program 


Note: For information about 
using the Program Editor, 
refer to Chapter 17. 


Stopping the 
Program 


This procedure assumes that: 


Two TI-92s are linked with the connecting cable as described on 
page 336. 


The Chat program is loaded on both TI-92s. 


— Use each unit’s Program Editor to enter the program. 

— Enter the program on one unit and then use the VAR-LINK 
screen to transmit the program variable to the other unit, as 
described in the previous section. 


To run the program on both units: 


1. 


On the Home screen of each unit, enter: 


chat() 
. When each unit displays its initial prompt, respond as shown 
below. 
On the: Type: 
Unit that will send the first 1 and press [ENTER]. 
message 


Unit that will receive the first 0 and press [ENTER]. 
message. 


. Take turns typing a message and pressing to send the 


variable msg to the other unit. 


Because the Chat program sets up an infinite loop on both units, 
press (on both units) to break the program. 


The program stops on the Program I/O screen. Press or to 
return to the Home screen. 
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This chapter contains applications that show how the TI-92 can be 
used to solve, analyze, and visualize actual mathematical 
problems. 


E I al F3 FA FEF i Far E 
r Pil Zoom | Trace |ReGraph|Math|Draw| + 


RAD AUTO 
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App. 1: Analyzing the Pole-Corner Problem 


Maximum Length of The maximum length of a pole c is the shortest line segment 
Pole in Hallway touching the interior corner and opposite sides of the two hallways 
as shown in the diagram below. 


Hint: Use proportional sides and the Pythagorean theorem to find 
the length c with respect to w. Then find the zeros of the first 
derivative of c(w). The minimum value of c(w) is the maximum length 


of the pole. 
Tip: When you want to 1. Enter the expression 
define a function, use for side a in terms of  iy,455 sa S 
multiple character names as ww and store it in : ! 
you build the definition. (See $ tore ivinda. ' MAIN RAD AUTO FUNC 1730 
page 213.) . j 

2. Enter the expression MMN 

forside bin termsof  : #1232 +bb ERa : 


ww and store it in bb. fi 0*aauu+hhbl 


| MAIN RAD AUTO FUNC i30 


3. Use the store (>) 
command to express ba [a224 bb + ctun Done ` 


the length of side cas : MEELA l 


n | MAIN RAD AUTO FUNE 1/30 
a function of ww. ' 


Note: The maximum length 4. Use the zeros() 


of the pole is the minimum command to compute :" zeros| Fy (ecw?) P u] eg ees, . 
value of c(w). the zeros of the first azeros(d(ctw) wI, wu 


. A | MAIN RAD AUTO FUNC i730 
derivative of c(w) to 


find the minimum 
value of c(w). 
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Hint: Use the auto-paste 
feature (page 42) to copy 
the result from step 4 to the 
entry line inside the 
parentheses of c( ) and 
press (¢] [ENTER]. 


5. Compute the exact 
maximum length of 
the pole. 


Enter: c ((2nd) [ANS] ) 


6. Compute the 
approximate 
maximum length of 
the pole. 


Result: 
Approximately 
20.8097 feet. 


Ê zeros let) G w] c5-22°33 : 
l 2/3 473 ; 
i a e +1)-J2 +4 |: 
iacles-22°43) [ET pve 1: j 
' 2 
HAIN RAD AUTO FUNC c/o 

n zeros| Fy (ctw) u] 15 245 
23 qs 
: a-12 +1)-J2 +4]: 
imelts-22S3) [slay areal: 
: 2 ‘ 
acle5- 22°33) c20. 80973 | 


HAIN RAD AUTO FUNC 3/30 | 
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App. 2: Deriving the Quadratic Formula 


Performing 
Computations to 
Derive the Quadratic 
Formula 


Note: This example uses 
the result of the last answer 
to perform computations on 
the TI-92. This feature 
reduces keystroking and 
chances for error. 

Tip: Continue to use the last 
answer (2nd) [ANS]) as in step 
3 in steps 4 through 9. 


Perform the following steps to derive the quadratic formula by 
completing the square of the generalized quadratic equation. 


Clear all one-character 
variables in the 
current folder by 


pressing ENTER]. 


On the Home screen, 
enter the generalized 
quadratic equation: 
ax?+bx+c=0. 


Subtract c from both sides 


of the equation. 


Enter: [Ans] -c 


Divide both sides of the 
equation by the 
leading coefficient a. 


Use the expand() 
command to expand 
the result of the last 
answer. 


Complete the square by 
adding ((b/a)/2)? to 
both sides of the 
equation. 
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: EREET ETTET 
iat httc 


axf+b-x+c=0 i 


o MAN RAD AUTO FUNC 1730 
: a(a-x@¢b-x¢c=G)—c ax@¢bex=-c! 
HAIN RAD AUTO FUNC i730 
_ ex tb xs oo xka stb) c | 
a a a 
MAIN RAD AUTO FUNC 130 


: xelacxtb) =] 2 bx co | 
n expand #12 x+) arr x + => 
expand ans C1? >| f 
MAIN RAD AUTO FUNC 170 
E 
26x _ 76) ) 4 
[x ta E] J+ z 
2 = 2 
abi bf oe b7 i 


HAIN Rab AUTO FUNC i730 | 


Factor the result using the 
factor() command. 


Multiply both sides of the 
equation by 4a2. 


Take the square root of 
both sides of the 
equation with the 
constraint that a>0 and 
b>0 and x>0. 


10. Solve for x by 
subtracting b from 
both sides and then 
dividing by 2a. 


Note: This is only one of the 
two general quadratic 
solutions due to the 
constraint in step 9. 


E Factor{x?4 m 


bx be e al 


FactorCans 1 >>| 
IH RAD AUTO 


HÀ FUNC 1/20 


eee ere ee deaet] 

4-52 4af 

: (Zax +b}? = ta-a-c-b?] 
fdas 2*ans¢i1> 


HAIN RAD AUTO FUNE drù 


oa |f2-a-x+b)*= [4 ac- b?]|a t0 and bH 


Zax th= t4-a-c-b2] 


WCans¢1>>1a>0 and boO and x>0 


HAIN RAD AUTO FUNE drù 


: s[2-ax4b= {a ac- b2)) o 


Z2Z-3a:x= {4-a-c-b@l-b 


HAIN RAD AUTO FUNE i730 


[4-ac-b?)-b 
Za 


HAIN RAL AUTO FUNE i730 
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App. 3: Exploring a Matrix 


Exploring a 3x3 
Matrix 


Tip: Use the cursor in the 
history area to scroll the 
result. 


Tip: Use the cursor in the 
history area to scroll the 
result. 


346 


Perform these steps to generate a random matrix, augment and find 
the identity matrix, and then solve to find an invalid value of the 


inverse. 


On the Home screen, use 
RandSeed to set the 
random number 
generator seed to the 
factory default, and 
then use randMat() to 
create a random 3x3 
matrix and store it in a. 


Replace the [2,3] element 
of the matrix with the 
variable x, and then 
use the augment() 
command, to augment 
the 3x3 identity to a 
and store the result in 
b. 


Use rref() to “row reduce” 
matrix b: 


The result will have 
the identity matrix in 
the first three columns 
and a‘ ~1 in the last 
three columns. 


Solve for the value of x 
that will cause the 
inverse of the matrix 
to be invalid. 


Enter: solve(getDenom( 
[ANs][1,4] )=0,x) 


Result: x=~70/17 
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o @ RandSeed 0 Done : 
a -3 -97: 
L oE pandħhati3, 3)+a g -2 0 | ‘ 
ze a]: 
Wrandmat<3,3>+al j 


HAIN Rab AUTO 


FUNC geo 


ex 3alZ, 3] 


© E augmentia, identitylan 
i EJ 


+b 


7 5 8 


augment ta,identityt32 +h 


HAIN Rab AUTO 


FUNC geo 


n prefib) 
-36 16 
1 o 8 pr Ol Te 
18 -3 , 
5 1i 8 Gpp l t | 
76 17 
8 0 1 Tree I7 x+70 
MAIN RAD AUTO FUNC 1/30 
-36 
10 0 Tarr? | 
i 18 : 
a solve getDenom jO 1 0 EEEE i 
-6 
0 0 1 [rar 
x= 7 FOL? 


I. e (set Denom¢ans (191,41 >20, x? 
MAIN RAD AUTO FUNC 4/30 


App. 4: Exploring cos(x) = sin(x) 


Method 1: 
Graph Plot 


Hint: Press and select 
5:Intersection. Respond to 
the screen prompts to select 
the two curves, and the 
lower and upper bounds for 
intersection A. 


Method 2: 
Symbolic 
Manipulation 


Hint: Move the cursor into 
the history area to highlight 
the last answer. Press (ENTER 
to copy the result of the 
general solution. 


Hint: Press (2nd) K to get the 
‘with’ [|] operator. 


Perform the following steps to observe where the graphs of the 
functions y1(x)=cos(x) and y2(x)=sin(x) intersect. 


1. Inthe Y= Editor, set 
y1(x)=cos(x) and 
y2(x)=sin(x). 


2. Inthe Window Editor, 
set xmin=0 and 
xmax=3r. 


3. Press [F2] and select 
A:ZoomFit. 


4. Find the intersection 
points of the two 
functions. 


5. Note the x and y 
coordinates. (Repeat 
steps 4 and 5 to find 


the other intersections.) 


i | Fer 


Fer JFF 
+ —|2o0n|Trace|ReGrarh|Math|Drau|+ a 


F3 


F4 FEY 


MAIN 


RAD AUTO 


FUNC 


T Fer 
r ~ zoom 


F3 Fu F! 
Trace |ReGraph|Math|Drau|+ 


or Fer F7 


uct. rūriorz 


RAD AUTO 


FUNC 


Perform the following steps to solve the equation sin(x)=cos(x) with 


respect to x. 


1. On the Home screen, 
enter solve(sin(x)= 
cos(x),x). 


The solutions for x is 
where @n1 is any 
integer. 


2. Using the ceiling and 
floor commands, find 
the ceiling and floor 
values for the 
intersection points as 
shown. 


3 Enter the general 
solution for x and 
apply the constraint 
for @n1 as shown. 


Compare the result 
with Method 1. 


MAIN 


: Ssolve(sin(x)=cos(x), x) x 4 


solve (sintx?=cos(x),.x? 


RAD AUTO 


_(4-@nt-3)em | 


FUNC 1/30 


afl corf zeros| 


i. zeros ((4*Gni—3)*n/4—3n,@ni)? 
Mal KAD AUTO FUNC 3/30 


|! m ceil ing| zeros| 


(4 Bni- 3j 
4 


(4-@ni-3)-m 
4 


-0, eni]| 


-5-n, eni |] 


4-ēn1- 3): 
sx- {ten -5 a 


' wg fe Entin 


2 33 | 


| @ni=<1 
={4 In 2a} : 
Ra 4 as: 
|@ni=c1 2 33 


wot, 785399 2.97699 7.06858) : 


FUNC S720 | 
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App. 5: Finding Minimum Surface Area of a Parallelepiped 


Exploring a 3D Perform the following steps to define a function for the surface area 
Graph of the of a parallelepiped, draw a 3D graph, and use the Trace tool to find a 
Surface Area of a point close to the minimum surface area. 
Parallelepiped 1. On the Home screen, | 
define the function : Zuu A o: 
: m Define salxx, YY, VVJSŽ KK UU + x +=} : 
sa(xx,yy,vv) for the Done : 
surface area of a Aes 2 eet 2 xt oe 


MAIN RAD AUTO FUNC 1/30 


parallelepiped. 


Enter: define 
sa(xx,yy,Vv)=2*xx*yy+ 


2vv/xx+2vv/yy 
2. Select the 3D Graph 
mode. Then enter the am: 
function for z1(x,y) as me ee 
shown in this example z= 
with volume v=300. ze 
Fd 
z10= 


MAIN RAD AUTO 30 


3. Set the Window 


i _Fer 
variables to: eed o 


eye? =60 

eget z0. 

eye= [60,90] ead 
x= [0,15,15] oa 

y= (0.15.18 Pree 
z= [260,300,5] znava: 


MAIN RAD AUTO Ely 


4. Graph the function 7. aed ee ON RAG 
and use Trace to go to [Fe bconlrracekedraphhsthlorsuly | | re 


tg 1 


the point close to the 
minimum value of the 
surface area function. 


zci 269,429 
KEET. uci. 
MAIN RAD AUTO 30 


The Trace cursor 
is here. 
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Perform the following steps to solve the problem analytically on the 
Home screen. 


Finding the 
Minimum Surface 
Area Analytically 


1. Solve for x in terms of 


Hint: Copy and paste the 
result from step 1 after the 
“with” symbol (|). Then edit 
to delete the negative 
solution. 


Hint: Press to obtain 
the exact result in symbolic 
form. Press [+] [ENTER] to 
obtain the approximate 
result in decimal form. 


vandy. 


Enter: solve(d(sa(x,y,v), 
x)=0,x) 


Solve for y in terms of 
v and x. 


Enter: solve(d(sa(x,y,v), 
y)=0,y)|x= (see Hint). 


. Evaluate for x in terms 


of v by substituting the 
y result into the result 
from step 1. 


Enter: x=V(v/y)| 
y=v*(1/3) and v>0 


. Find the minimum 


surface area when the 
value of v equals 300. 


Enter: 300>v 
Enter: sa(v‘(1/3), 
v^(1/3),v) 


|o solvef ihla, uv] = 0, x] 


w W W WW 
= -|— = > = |— — +> 
x 3 and -G 2G or x g and yea 


icolvetdtsatx,y.u),I=0,x) 


HAIN RAD AUTO 30 ata 


: «solve genx. w v= 0u] |x= E and -+ 


gyzyl and vi Go or v=o 


4 =0,991x=1u/y) and v/y20 


HAIN RAL AUTO 30 è  d/30 


; TEOT and Ww? @ yayla 


= curut lyut) and v0 


' MAIN RAL AUTO le er 


n 300 4u 300 
asalyles wits wl 
143 2/5 1200 
2p- 1013.323 , — HE0 __ 
ige’s.a173 
nsalyul i yl y] 268. 884 


HAIN RAD AUTO 30 è 3/30 
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App. 6: Running a Tutorial Script Using the Text Editor 


Running a Tutorial Perform the following steps to write a script using the Text Editor, 
Script test each line, and observe the results in the history area on the 
Home screen. 


1. Open the Text Editor, 
and create a new 
variable named demo1. 


APPLICATIONS FE 
one Clear a-z.. 
Y= Editor. 

Window Editor 

Gral Š 

Tab 

DataMatrix Editor? 


Program Editor 
See 


e003) E a ON 
T 


HAIN Rab AUTO FUNC ir$ 


Note: The command symbol 2. Type the following lines into the Text Editor. 


“C” is accessed from the [F2 : i 
1:Command toolbar aa : Compute the maximum value of f on the closed interval [a,b] 


: assume that f is differentiable on [a,b] 

: define f(xx)=xx*3-2xx*2+4xx-7 

: 13a:3.22>b 

: A(f(xx),xx)>df(xx) 

: zeros(df(x),x) 

: f(ans(1)) 

: f({a,b}) 

: The largest number from the previous two commands is the maximum 
value of the function. The smallest number is the minimum value. 


Fe Fer i FiF FH mG 
+ [Command |View|Execute|Find... 
OMPULE e maximum value o or E 


“closed interval [a 
tassume that f is differentiable on [a, 


QON0000 


Tees flex dee 3-Z2exCZtex 7 
Eraerooe Qa Oo 
Cizerostdt ts) sK) 

Biheatena a? 

Cift ta, bb 


iThe largest number from the previous t 
wo commands is the maximum value of th 


MAIN RAD AUTO FUNC 


3. Press and select 1:Script view to show the Text Editor and the 
Home screen on a split-screen. Move the cursor to the first line in 
the Text Editor. 


FE rar 
r EN Command Uien Execute Find. 


? Comp 
uM talue of f oon 
the closed interu 
E] 2 

tassume that f is 
differentiable on 


a 
tdefine Fixxi=xx^3 
“2ni 
ileais. z2+b 
EAPN, a KKIadf tee 


MAIN RAD AUTO FUNC 030 
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Note: Press [F3] and select 4. Press repeatedly to execute each line in the script one at a 


2:Clear split to go back toa time. 
full-sized Text Editor screen. 


rn FiF FF FE 
— [Command — Execute Fir... 
a o 


al [a, 
tassume that f is 


3.22) 
d ipes) + dix) 
Done 


133 
_ 185 
2r 
roscdf td, xI 


a ba) 
(ta bt C-F 8.869453 
h 


(a 3 irgest numbe 
MAIN RAD AUTO FUNC 


Tip: Press Bnd) [ouit] twice to 5. To see the results of the script on a full-sized screen, go to the 
display the Home screen. Home screen. 


T FiF FF a FE 
a Define f(xxI=xx = xT + RX OT Dane 
Bleai g.2%+b 3.22 
EEDE dP (xx) Done 
E zerosťdfix), x] fies 
ap 14) fedi 2 
eftta bo iv e 
MAIN RAD AUTO FUNC 6730 
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App. 7: Decomposing a Rational Function 


Decomposing a 
Rational Function 
Note: Actual entries are 


displayed in reverse type in 
the example screens. 


Hint: Move the cursor into 
the history area to highlight 


the last answer. Press [ENTER 


To examine the decomposition of the rational function 
f(x)=(x3 -10x2-x+50)/(x-2) on a graph: 


1. 


On the Home screen, 
enter the rational 
function as shown 
below and store it ina 
function f(xx). 


Enter: 
(xx43-10xx*2-xx+50)/ 
(xx-2)>f(xx) 


Use the proper 
fraction command 
(propFrac) to split the 
function into a 
quotient and 
remainder. 


Copy the last answer 
to the entry line. 


to copy it to the entry line . 
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or. 
Enter: 16/(x-2)+x*2- 
8*x-17 


Edit the last answer in 
the entry line. Store 
the remainder to y1 (x) 
and the quotient to 
y2(x) as shown. 


Enter: 16/ (x-2)>y1 (x): 
x^2-8*x-17>y2(x) 

In the Y= Editor, select 
the thick graphing 
style for y2(x). 
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3 2 
xx” 10-ex“ -— xx + 50 
1—7 PD Done 


A. 3—1 Ox 2 — xt SED Cex —2 Ff 009 


HAIN RAD AUTO FUNE i/30 


i BpropPract f(xy) — +2 80-17 
| HAN RAD AUTO FUNC i730 
BpropPract f(xy) — +2 80-17 
: 164x239 +x* 2-8 ex-17 

MAIN RAD AUTO FUNC i730 


Ptylog i x2-gx-17ey200 Done ! 


AL 6 4 Cx —2 ud C303 22 IA 
MAIN KAD AUTO FUME 1/30 


Tal 
Below 


MAIN RAD AUTO FUNC 


Note: Be sure the Graph 
mode is set to Function. 


6. Add the original 
function f(x) to y3(x) 
and select the square 
graphing style. 


yd Cx d=F ix? 
MAIN 


RAD AUTO FUNC 


7. Inthe Window Editor, | E@E SSS S 


set the window ne ats 
š xscl=10., 
variables to: umin= "Lod, 
umaz=100 
usele lo. 
x= [710,15,10] ET 


y= [-100,100,10] 


MAIN RAD AUTO FUNC 


8. Draw the graph. 


Observe that the global behavior of the f(x) function is basically 
represented by the quadratic quotient y2(x). The rational expression 
is basically a quadratic function as x gets very large in both the 
positive and negative directions. 


The lower graph is y3(x)=f(x) graphed separately using the line style. 


T Fer y F3 FA For | Far Fr 
r Pial Zoom| Trace |ReGraph|Math|Draw|+ 


MAIN RAD AUTO FUNC 


T Fer y F3 FA For Far Fr 
r Fia) Zoom| Trace |ReGraph|Math|Draw|+ 


MAIN RAD AUTO FUNC 
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App. 8: Studying Statistics: Filtering Data by Categories 


Filtering Data by Each student is placed into one of eight categories depending on the 

Categories student’s sex and academic year (freshman, sophomore, junior, or 
senior). The data (weight in pounds) and respective categories are 
entered in the Data/Matrix Editor. 


Table 1: Category vs. Description 


Category (C2) | Academic Year and Sex 


Freshman boys 
Freshman girls 
Sophomore boys 
Sophomore girls 
Junior boys 
Junior girls 
Senior boys 
Senior girls 


aoe 


Table 2: C1 (weight of each student in pounds) vs. C2 (category) 


p= 


A 2 PB BR Ww OO w OO 
ADaWamocwoc 
co oo G0 0 O N N ANN 


1 
1 
1 
1 
2 
2 
2 
2 
2 


Perform the following steps to compare the weight of high school 
students to their year in school. 


1. Start the Data/Matrix 
Editor, and create a 
new Data variable 
named students. 


Type: Data+ 
Folder: mainė 
Variableistudents 


ee 


CEnber=OK 9 CESC=CAMCEL? 
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Note: Set up several box 
plots to compare different 
subsets of the entire data 
set. 


Enter the data and 
categories from Table 
2 into columns c1 and 
c2, respectively. 


Open the [F2] Plot Setup 
toolbar menu. 


Define the plot and 
filter parameters for 
Plot 1 as shown in this 
screen. 


Copy Plot 1 to Plot 2. 


6. Repeat step 5 and 


copy Plot 1 to Plot 3, 
Plot 4, and Plot 5. 


T FE F3 Fu FE FE FP 
ope Plot Setup|Cell]jHeader|Calc eid Stat 


DATA 


ci ce os ot oo 

1 110 1 
2 125 1 
3 105 1 
4 120 1 
5 140 1 
6 E 2 
T 20 zo O 
ryc2=2 
MAIN RAD AUTO FUNC 
mm TY 
E mainhstudents lat. 
Di Fi. FE F3 FH 

Define|Copy|Clear| ~ 
1 ob 2i 
2| Plot 3: 
3| Plot 4: 
4| Elot 3: 

Plot 6: 
S| Plot f: 
6| Plot gs 
F\Plot 3: 
rvc2=2 
MAIN RAD AUTO FUNC 


Enter=SAVE 


FE + CEMTERI=OK AND CESCI=CAMCEL 


Pein students Flot 1 Y t 
FE F3 FH 
kreus | 
PLOT COPY 
Copy Flot 1 tot 


Enter=0K 


MAIN RAD AUTO FUNC 
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App. 8: Studying Statistics (Continued) 


7. Press [Fi], and modify 
the Include Categories 
item for Plot 2 through 
Plot 5 to the following: 


Plot 2: {1,2} 

(freshman boys, girls) 
Plot 3: {7,8} 

(senior boys, girls) 
Plot 4: {1,3,5,7} 


T| 

zj : 

3 

i ea See 

g| Cabegoruy.. sees ot 

7| Include Categories [f{1, 25 

pe Senter =SAVE ESC=CANCEL» J— 
MAIN RAD AUTO FUNC 


mainsstudenks Flot 4 


(all boys) 
Plot 5: {2,4,6,8} 
(all girls) 
Note: Only Plot 1 through 8. Inthe Y= Editor, 
Plot 5 should be selected. deselect any functions 


that may be selected 
from a previous 
application. 


T| 

2| 3 

3 

= a Bee 

g| Cabegoruy..ssseees ot 

7| Include Categories [£1,3,5, 7+ 

T Enter=SAVE ESC=CANCEL» M 
MAIN RAD AUTO FUNC 

T Few Y F Fu (Faery ree F 

Op eoomledit. w VALLE Lie |e 


aDATAerrdin students 
Te 


HIH cd Cee E2/4 a6 
aS oe 
ci Cece trod 


9. Display the plots by 


pressing [F2] and 
selecting 9:Zoomdata. 


y1= 

uZe 

yas 

Pal 

“z= 
HAIN RAD AUTO FUNC 
E I Fae i F3 i Fu i FEF | Far E 

r Fial Zo0o0m| Trace |ReGraph|Math|Dr au) + 

H I | 

HAIN RAD AUTO FUNC 


10. Use the Trace tool to 


compare the median 
student weights for 


different T ee 


all students 


all seniors 
all boys 
all girls 
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E j Fae i F3 i Fu i FEF | Far ie 
r Pial Zoom| Trace |ReGraph|Math|Or au) + 


all freshmen ae 
we 


median, all students 


App. 9: CBL 2/CBL Program for the TI-92 


Program Instruction 


:cooltemp() 
:Prgm 
:Local i 
:setMode("Graph", "FUNCTION" ) 
:PlotsOff 

: FnOff 
:ClrDraw 
:C1rGraph 
:CIrI0 
:-10>xmin 
:99>xmax 
:10>xscl 
:-20>ymin 
:100>ymax 
:10syscl 


:{O}sdata 
:{M}>time 
:Send{1, 0} 
:Send{1,2,1} 


:Disp "Press ENTER to start 
graphing" 

:Disp "Temperature." 

:Pause 

:PtText "TEMP(C)",2,99 

:PtText "T(S)",80,-5 

:Send{3,1,-1,9} 


:For 1,1,99 
:Get dataLli] 


:PtOn i,dataLil 

:EndFor 
:seq(i,i,1,99,1)>time 
:NewPlot 1,1,time,data,,,,4 
:DispG 

:PtText "TEMP(C)",2,99 
:PtText "T(S)",80,-5 
:EndPrgm 


Description 


Program name 


Declare local variable; exists only at run time. 

Set up the TI-92 for function graphing. 

Turn off any previous plots. 

Turn off any previous functions. 

Clear any items previously drawn on graph screens. 
Clear any previous graphs. 

Clear the TI-92 Program IO (input/output) screen. 
Set up the Window variables. 


Create and/or clear a list named data. 

Create and/or clear a list named time. 

Send a command to clear the CBL 2/CBL unit. 

Set up Chan. 2 of the CBL 2/CBL to AutoID to record 
temperature. 

Prompt the user to press [ENTER]. 


Wait until the user is ready to start. 

Label the y axis of the graph. 

Label the x axis of the graph. 

Send the Trigger command to the CBL 2/CBL; collect data 
in real-time. 

Repeat next two instructions for 99 temperature readings. 
Get a temperature from the CBL 2/CBL and store it in a 
list. 

Plot the temperature data on a graph. 


Create a list to represent time or data sample number. 
Plot time and data using NewPlot and the Trace tool. 
Display the graph. 

Re-label the axes. 


Stop the program. 
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App. 10: Studying the Flight of a Hit Baseball 


Setting Up a 
Parametric Graph 
and Table 


Hint: Press D to obtain 
the degree symbol. 


Perform the following steps to study the flight of a hit baseball that 
has an initial velocity of 95 feet per second and an initial angle of 32 


degrees. 


1. Set the modes for 
Page 1 as shown in 
this screen. 


2. Set the modes for 
Page 2 as shown in 
this screen. 


3. Inthe Y= Editor on the 
left side, enter the 
equation for the 
distance of the ball at 
time t for xt1(t). 


4. Inthe Y= Editor, enter 
the equation for the 
height of the ball at 
time t for yt1 (t). 
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PARAMETRIC = 


nales stihl Format. 
Complex Format. REAL + 
RECTANGULAR = 


ESC=CANCEL 


LEFT-RIGHT> 
Y= Editor 
sa Graphs 


Split ere : 
Ekact-Appron Se AUTOS 


Enter=SAVE ESC=CANCEL 


x 7-1 
USE £ AND + TO DFEN CHOICES 


Bele a5 to cos(32% 4 
Mut l=-16-b2 + 95-42 
xLZ= 


Bb xt A225 xt xsin (320) 


MAIN RAD AUTO 


Hint: Press (2nd) [APPS]. 


Hint: Press [+] [TblSet] . 


Hint: Press [+] [TABLE]. 


Note: As you move the 
trace cursor from tc=0.0 to 
tc=3.1, you will see the 


position of the ball at time tc. 


Optional Exercise 


5. Set the Window 
variables to: 


t values= [0,4,.1] 
x values= [0,300,50] 
y values= [0,100,10] 


6. Switch to the right 
side and display the 
graph. 


7. Display the TABLE 
SETUP dialog box, and 
change tblStart to 0 and 
Atbl to 0.1. 


8. Display the table in the 
left side and press © 
to highlight t=2.5. 


9. Switch to the right 
side. Press [F3], and 
trace the graph to 
show the values of xc 
and yc when tc=2.5. 


Assuming the same initial velocity of 95 feet per second, find the 
angle that the ball should be hit to achieve the greatest distance. 


m 3 
umax=100. 
Mecl=10, 


MAIN RAD AUTO FAR 


(Fi Fer {FS Fu FEF 
r Pi zoom|Teace|kebraphjMath Draw |+ r 


um à 
gmax=] 00. 
gscl=10. 


MAIN RAD AUTO FAR 


(Fi Fe Fl 
py ial Setup fits 2 if 


atbl: [I] ] 
Graph <-> Table: OFF + 
AUTO 


ESC=CAHCEL 


Independent: 
4 SEntber SAVE 
T T 


MAIN RAD AUTO FAR 


MAIN RAD AUTO FAR 


Few y FE Fu FEF | Far F7 
Pil 2oom| Trace |ReGraph|Math|Draw| + 
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App. 11: Visualizing Complex Zeros of a Cubic Polynomial 


Visualizing Complex 
Roots 


Note: Actual entries are 
displayed in reverse type in 
the example screens. 


Hint: Move the cursor into 
the history area to highlight 
the last answer and press 
ENTER], or press [+] C to copy 
and (#] V to paste. 


Note: The absolute value of 
a function forces any roots 
to visually just touch rather 
than cross the x axis. 
Likewise, the absolute value 
of a function of two variables 
will force any roots to 
visually just touch the xy 
plane. 


Note: The graph ofz1(x,y) 
will be the modulus surface. 
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Perform the following steps to expand the cubic polynomial 

(x-1)(x-7)(x+7), find the absolute value of the function, graph the 
modulus surface, and use the Trace tool to explore the modulus 
surface. 


1. 


On the Home screen, 
use the expand 

command to expand 
the cubic expression 


(xx-1)(xx-2) (xx+2) and 
see the first polynomial. 


Copy and paste the 
last answer to the 
entry line and store it 
in the function f(xx). 


Use the abs command 


to find the absolute 
value of f(x+y7). 


(This calculation may 
take about 2 minutes.) 


Copy and paste the 
last answer to the 
entry line and store it 
in the function z1 (x,y). 


Set the unit to 3D 
graph mode, turn on 
the axes for graph 
format, and set the 
Window variables to: 


eye= [20,70] 

X= [-2,2,20] 
y= [-2,2,20] 
z= [-1,2,.5] 
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l mexpandi(xsx - 1J {xx -i]s + 47) 
‘ yet oe? tee - 1 : 


Age pand. (xx—1¥ (xx i ixti) 
MAIN RAD AUTO 30 if za 


Bexpand((xx - 1J) sx- ij {xx +i) 
: xx ox? taxol : 


3 


mex -ew! tee - 19 PO Done | 


' HAIN Rab AUTO EET 


EERS] 


xS-a-xS43-04-[y2+i)-4-e3-[y24 i) + 


HAIN RAD AUTO FUNE i730 


njef- attat ytt ]- 43u] 
Done 


He.. 24 Cy * 2-1 9°29 4092419 921. ¥? 
AD AUTO 


| HAIN R FUNE i/30 | 


T FEF 
r pil zoom 
ege’ =z0. 
eget =r. 
xMIn= 72. 
HMax=2 
xgrid=20. 
ymin=-2. 
uMax=2, 
yorid=20., 
zmin= l. 
=Max=2, 
zscl=.5 


MAIN RAD AUTO Ely 


Note: Calculating and 
drawing the graph takes 
about three minutes. 


Summary 


6. Graph the modulus 
surface. 


The 3D graph is used 
to visually display a 
picture of the roots 
where the surface 
touches the xy plane. 


7. Use the Trace tool to | 
explore the function 
values at x=1 and y=0. 


8. Use the Trace tool to 
explore the function 
values at x=0 and y=1. 


9. Use the Trace tool to 
explore the function 
values at x=0 and y=~1. 


© Zorg. : 
1 xoig. yci-i. : 


MAIN RAD AUTO 


Note that zc is zero for each Phare values in steps 7-9. Seal 


the complex zeros 1, ~i, i of the polynomial x3-x2+x-1 can be 
visualized with the three points where the graph of the modulus 
surface touches the xy plane. 
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App. 12: Exploring Euclidean Geometry 


Perform the following steps to create the reflected points of a circle 
with respect to an inscribed triangle and the altitudes of the triangle. 


Creating the 
Construction 


Hint: The circle passes 
through each vertex of the 
triangle and its center point 
is the intersection of the 
perpendicular bisectors. 


Hint: Press [F7] and select 
1:Hide/Show. 
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1. 


3a. 


Create a triangle that 
looks like the one 
shown to the right. 


Construct 
perpendicular 
bisectors for two sides 
of the triangle. 


Create a circle to 
circumscribe the 
triangle. 


(Optional) Drag the 
triangle around to 
verify that the 
geometric constraints 
are correctly defined. 


Hide the extraneous 
objects (two lines and 
center point of the 
circle). 


Place and label a point 
anywhere on the circle 
as shown. 
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eae 


| MAN 


DEG AUTO 


FUNC 


aii 


MAIN 


DEG AUTO 


FUNC 


| MAIN 


DEG AUTO 


FUNC 


— 


| MAIN 


DEG AUTO 


FUNC 


zx 


| MAIN 


DEG AUTO 


FUNC 


Hint: Press [F6] and select 
8:Check Property. 


Hint: Press for both. 


Hint: Press to pause 
the animation. Press 
again to resume. Press (ON 
to stop the animation. 


Exploring 
Reflections and 
Orthocenters 


6. Create the reflections 


of point A with respect 


to each side of the 
triangle. 


7. Verify if the three 
points are collinear. 


8. Drag point A around 
the circle while 
observing the three 
reflected points. 


9. Select each of the 
three reflected points 
for tracing, and then 
animate point A. 


10. Pause or stop the 
animation, and draw 
the altitudes of the 
original triangle to 
construct the 
orthocenter. 


| HAN DEG AUTO FUNC 


Collinear 


HAIN DEG AUTO FUNC 


| MAIN 


EELIS 
e , 


Ze n . 
| MAN DEG AUTO FUNC 


In step 8, what do you notice about the three reflected points? 


In step 9, what do you notice about the traces of the reflected points? 
Are the reflected points always collinear? 


In step 10, what can you conclude about the intersection of the loci 
of the three reflected points and the intersection of the altitudes 


(orthocenter). 


Chapter 19: Applications 363 


App. 13: Creating a Trisection Macro in Geometry 


Trisecting a Although the TI-92 does not have a trisection tool, you can create a 
Seg ment macro for one by first creating a trisection construction. 


1. Create a segment. 


, MAN DEG AUTO FUNC 


2. Construct a 
perpendicular line to 
the segment that 
passes through one of 
its endpoints. 


| HAIN DEG AUTO FINE i 


go 


Note: Create three circles Create a circle with its 

that are on and attached to center point at the 

the perpendicular line such ; : 

that the radius of each circle orig - the 

passes through the center endpoint of the 

point of the previous circle. segment and the 
perpendicular line 
(attach the circle to 
the perpendicular 


line). 


Note: Attach the second 4. Create the second | | 
and third circles to the circle as shown. l | 
perpendicular line. ; ; 


, MAIN DEG AUTO FUNC 


5. Create the third circle 
as shown. | | | 


. MAN DEG AUTO FUNC 


DEG AUTO 
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Hint: You can verify your 
construction by dragging the 
endpoint of the first segment 
while observing the changes 
in the measured distance 
between the three sections. 


Creating the 
Trisection Macro 


Hint: Press [F4] and select 
6:Macro Construction before 
selecting 2:Initial Objects 
and 3:Final Objects. 


6. Create a second 
segment from the 
intersection of the top 
circle and the 
perpendicular line to 
the other endpoint of 
the first segment. 


7. Create two lines both 
of which are parallel 
to the second segment 
and pass through the 
intersections of the 
circles on the 
perpendicular line. 


8. Create the intersection 
points where the two 
parallel lines intersect 
the first segment. 


9. (Optional) Measure 
the distance between 
the three sections of 
the first segment. 


1. Select the Initial Objects 
menu item, and then 
select the first 
segment. 


2. Select the Final Objects 
menu item, and then 
select the two 
trisection points. 


| MAN DEG AUTO FUNC 


| MAN DEG AUTO FUNC 


| MAN DEG AUTO FUNC 


| MAN DEG AUTO FUNC A 


Perform the following steps to create a trisection macro. 


THI? SEGMENT 


| MAIN DEG AUTO FUNC 


THIS FOINT 


| MAN DEG AUTO FUNC 
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App. 13: Creating a Trisection Macro in Geometry (Cont.) 


Creating the 
Trisection Macro 
(Continued) 


Using the Trisection 
Macro 


Hint: Press [F4] 6 to open the 
Macro Construction menu 
and select 1:Execute Macro. 


Hint: To open the macro, 
press ([¢] O, select Type= 
Macro, and then select 
Variable= Trisect. 
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3. Select the Define Macro 


menu item to enter the 
macro name and 
object name as shown. 


Select a folder and 
enter the name of the 
variable in which to 
save the macro. 


Trisection 
Object name [THIS TRISECTION PT 
ESC=CAMCEL 


Enter=ok 


MAIN DEG AUTO FUNC 


Type: Macro 
Folder! mainė 


Variable (TRISECT 
CEnter=O0k > CESC=CAHCEL> 


MAIN DEG AUTO FUNC 


Perform the following steps to apply the Trisection macro to a 
segment or side of a triangle. 


l. 


> 


Create a triangle in 
your construction as 
shown. 


Execute the Trisection 
macro, and then point 
to a side of the 
triangle. 


When you press 
to apply the macro, the 
selected side is 
trisected. 


FAN 


Trisection 


SIDE OF THE TRIANGLE 
k 


| Trisection 


FS 


Trisection 


You can use the Trisection macro in other constructions by first 
opening the macro, and then selecting 1:Execute Macro from the 
Macro Construction dialog box. 
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App. 14: Solving a Standard Annuity Problem 


Finding the Interest 


Rate of an 


Annuity 


Tip: Press [2nd 


K to enter 


the “with” (|) operator. 


Tip: Press [+] 


obtain a floating-point result. 


ENTER] to 


Finding the Future 
Value of an Annuity 


Perform the following steps to find the interest rate (i) of an annuity 
where the starting principal (p) is 1,000, number of compounding 
periods (n) is 6, and the future value (s) is 2,000. 


1. On the Home screen, 
enter the equation to 
solve for p. 


2. Enter the equation to 
solve for n. 


3 Enter the equation to 
solve for i using the 
“with” operator. 


solve(s=p*(1+i)4n,i) | 
s=2000 and p=1000 and 
n=6 


Result: The interest 
rate is 12.246%. 


l msoluele=p-fi+il", pl p=fiti) "s 


fsolve¢s=p*¢titio*n,p? 


HAIN Rab AUTO FUNC 1/20 


m solvels epiti", nl 


Mcolve(s=p*(i+id*n.n> | 


| MAIN Rab AUTO FUNC i/20 


' esolvels =p-f1+ iJ”, i]|s= 2000 and p=ik : 


m..i>ls=2000 and »p=1000 and n=6 


i= .122462 or i= -2,12246 | 


HAIN Rab AUTO FUHC 1/20 


Find the future value of an annuity using the values from the 
previous example where the interest rate is 14%. 


Enter the equation to 
solve for s. 
solve(s=p*(1+i)^n,s)| i=.14 
and p=1000 and n=6 


Result: The future value at 
14% interest is 2,194.97. 


' esolvels=p-f1+il".sl[i=.14 and p=1ck | 


m...s?1i=.14 and p=1000 and n=6 


s=2194.97 | 


HAIN Rab AUTO FUHC 1/20 
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App. 15: Computing the Time-Value-of-Money 


Time-Value-of- In the Program Editor, define the following Time-Value-of-Money 

Money Function (tvm) function where temp1= number of payments, temp2= annual 
interest rate, temp3= present value, temp4= monthly payment, 
temp5=future value, and temp6=begin- or end-of-payment period 
(1=begining of month, 0=end of month). 


‘tvm(temp1 ,temp2,temp3,temp4,temp5,temp6) 

‘Func 

:Local tempi,tempfunc,tempstr1 

:~temp3+(1+temp2/1200*temp6)*temp4*((1-(1+temp2/1200)* 
(-~temp1))/(temp2/1200))-temp5*(1+temp2/1200)*( -temp1) 
>tempfunc 

:For tempi,1,5,1 

“temp” &exact(string(tempi))>tempstr1 

‘If when(#tempstr1=0,false,false,true) Then 

‘If tempi=2 

‘Return approx(nsolve(tempfunc=0,#tempstr1) | #tempstr1>0 and 
#tempstr1<100) 

‘Return approx(nsolve(tempfunc=0,#tempstr1)) 

:Endlf 

:EndFor 

:Return “parameter error” 

:EndFunc 


Finding the Monthly Find the monthly payment on 10,000 if you make 48 payments at 10% 
Payment interest per year. 


On the Home screen, 
enter the tvm values to 


find pmt. | m tumida, 10, 10000, prt, G1) 251.53 | 
itum 48 .10.10000, mt .0.1> : 
Result: The monthly MAIN RAD AUTO FUNC irz 


payment is 251.53. 


Finding the Number Find the number of payments it will take to pay off the loan if you 
of Payments could make a 300 payment each month. 


On the Home screen, 
enter the tvm values to 


find n. | mtumn, 10, 10000, 300, 0, 1) 38.8708 | 

tumin, 10.10000. 300,.0,1> : 
Result: The number of HAIN RAD AUTO FUNC 1730 
payments is 38.8308. 
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App. 16: Finding Rational, Real, and Complex Factors 


Finding Factors 


Enter the expressions shown below on the Home screen. 


l. 


factor(x*3—5x) [ENTER 
displays a rational 
result. 


factor(x^3+5x) [ENTER 
displays a rational 
result. 


factor(x^3-5x,Xx) [ENTER 
displays a real result. 


cfactor(x*3+5x,x) [ENTER 
displays a complex 
result. 


: n factorlx*-5-x] xl - 5] : 
| FAN RAD AUTO FUNC i730 

n factori x5 +5- x] vel + 5] 
| REIN RAD AUTO FUNC 1730 

: a factorlx5 -5 x, x] x(x + J5] (x - 5) 
| RIN RAD AUTO FUNC i730 j 
n cFactor(x? +5 x, x) : 
: wlx+ [5i] {s+ -5 i] : 
| MAN RAW AUTO FUNC 1730 j 
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App. 17: A Simple Function for Finding Eigenvalues 


Finding Eigenvalues 


Note: The matrix must be of 
equal dimensions. 


370 


Perform the following steps to define a function to calculate 


eigenvalues. 


1. On the Home screen, 
enter the following 
function: 


define eigen(matt1)= 
func:Local x:Return 
cZeros (det(x-matt), 
x):EndFunc 


2. To find the 
eigenvalues of a 
matrix, substitute your 
values for those shown 
in the entry line. For 
example, enter: 
eigen([4,0,1;-2,1, 

0; -2,0,1]) 
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: m Define eigentmat1y=Func Done : 


IE. ce Pos (det ¢x—mati>.x2>EndFunc 


HAIN Rab AUTO FUHC 1/30 


| {1 2 33! 


z| 
= 
T| 
=| 
= 
= 
= 
E| 
= 


App. 18: Simulation of Sampling without Replacement 


Sampling-without- 
Replacement 
Function 


Sampling without 
Replacement 


In the Program Editor, define drawball() as a function that can be 
called with two parameters. The first parameter is a list where each 
element is the number of balls of a certain color. The second 
parameter is the number of balls to select. This function returns a list 
where each element is the number of balls of each color that were 
selected. 


:drawball(urnlist,drawnum) ‘If pick < urncum[j] Then 

‘Func :drawlist[j]+1>drawlist[j] 

:Local templist,drawlist,colordim, :templist[j]-1>templist[j] 
numballs,i,pick,urncum, ‘Exit 

‘If drawnum>sum(urnlist) :Endlf 

:Return “too few balls” :EndFor 

:dim(urnlist)>colordim :EndFor 

:urnlist>templist ‘Return drawlist 

:newlist(colordim)>drawlist :EndFunc 


:For i,1,drawnum, 1 
:sum(templist)>numballs 
:rand(numballs)>pick 

:For j,1,colordim, 1 
:cumSum(templist)>urncum 
(continued in next column) 


Suppose an urn contains n1 balls of a color, n2 balls of a second 
color, n3 balls of a third color, etc. Simulate drawing balls without 
replacing them. 


1. Enter a random seed 
using the RandSeed 
command. | mRandSeed 1147 Done : 


MeRandSeed 1147 : 


MAIN RAD AUTO FUNC 1/30 


2. Assuming the urn 
contains 10 red balls 


and 25 white balls, | mdrsubsl (£18 253,5) a 33! 
simulate picking 5 edrawhall<<10,25>,5> 
MAIN KAD AUTO FUME i730 


balls at random from 
the urn without 
replacement. Enter 
drawball({10,25},5). 


Result: 2 red balls and 
3 white balls. 


Chapter 19: Applications 371 


372 Chapter 19: Applications 


TI-92 Functions and Instructions 


QUICK-FINd LOCAtOL........... cece ccsescceessscceesseccessseceessseeeesseeceesseeeestseeeees 374 
Alphabetical Listing of Operations «0.0.0.0... cceceeseeceeeeeeteeeeeeeeeeaeeeeeesees 377 


This appendix describes the syntax and the action of each TI-92 function and instruction. 


Name of the function or instruction. 


Key or menu for entering the name. 
i You can also type the name. 


Example 


Circle CATALOG 


Circle x, y, r [, drawMode] 


Arguments are shown in italics. 
Arguments in [ ] brackets are optional. 
Do not type the brackets. 


Explanation of the function or 
instruction. 


Syntax line shows the order and the type of 
arguments that you supply. Be sure to separate 
multiple arguments with a comma (,). 
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Quick-Find Locator 


Algebra 


Calculus 


Graphics 


Lists 


I (“with”) 
cSolve() 
factor() 
nSolve() 
solve 
zeros() 


JQ) (integrate) 


arcLen() 
fMax() 
nDeriv() 


AndPic 
CirGraph 
Drawinv 
DrawSlIp 
Graph 
LineTan 
PtChg 
ptTest() 
PxICrcl 
PxlOff 
PxIText 
RclPic 
StoGDB 
Trace 
ZoomData 
Zoomin 
ZoomPrev 


ZoomStd 


+ (add) 

/ (divide) 
augment() 
dim() 

left() 
max() 
newList() 
right() 
SortD 


taylor() 448 


cFactor() 
cZeros() 
getDenom() 
propFrac() 
tCollect() 


1() 
avgRC() 
fMin() 
nint() 


Circle 
CyclePic 
DrawParm 
FnOff 
Line 
LineVert 
PtOff 
PtText 
PxlHorz 
PxlOn 
PxIVert 
RplcPic 
StoPic 
XorPic 
ZoomDec 
ZoomiInt 
ZoomRcl 
ZoomSto 


- (subtract) 
- (negate) 
crossP() 
dotP() 
list})mat() 
mid() 
polyEval() 
shift() 
sum() 
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comDenom() 383 


expand() 
getNum() 
randPoly() 
tExpand() 


>() 


397 
404 
432 
449 


465 


d() (different. ) 388 


limit() 
seq() 


CirDraw 
DrawFunc 
DrawPol 
FnOn 
LineHorz 
NewPic 
PtOn 
PxiChg 
PxiLine 
pxITest() 
RclGDB 
Shade 
Style 
ZoomBox 
ZoomFit 
ZoomOut 
ZoomSqr 
ZoomtTrig 


* (multiply) 
A (power) 
cumSum() 
expplist() 
matplist() 
min() 
product() 
SortA 


411 
436 


459 
466 
386 
396 
415 
417 
426 
443 


Math 


Matrices 


+ (add) 
/ (divide) 
! (factorial) 


tan() 
tanh-1() 


+ (add) 
/ (divide) 


459 


.— (dot subt.) 462 
-^ (dot power) 463 


colDim() 
cumSum() 
dim() 
identity() 
max() 
min() 
newMat() 
randMat() 
rowDim() 
rref() 
subMat() 
unitV() 


382 
386 
391 
406 
415 
417 
420 
431 
435 
435 
445 
451 
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- (subtract) 
- (negate) 


() (sqr. root) 


° (degree) 
>Cylind 
>Polar 
abs() 
approx() 
cos() 
cosh-1() 
exact() 
gcd() 
intDiv() 
In() 

min() 
nPr() 

r (radian) 
real() 
sign() 
sinh() 
tan-1() 

x! 


- (subtract) 
- (negate) 
-* (dot mult.) 
A (power) 
colNorm() 
det() 

dotP() 
list})mat() 
mean() 
mRow() 
norm() 

ref() 
rowNorm() 
simult() 
sum() 
variance() 


* (multiply) 
% (percent) 
A (power) 
Z (angle) 
>DD 
Rect 
and 
ceiling() 
cos-1() 

E 

floor() 
imag() 
iPart() 
log() 
mod() 
P>Rx() 
R»P6() 
remain() 
sin() 
sinh-1() 
tanh() 


* (multiply) 
.+ (dot add) 


./ (dot divide) 


augment() 
crossP() 
diag() 

Fill 
matlist() 
median() 
mRowAdd() 
product() 
rowAdd() 
rowSwap() 
stdDev() 


T (transpose) 


xi 


459 
460 
466 
467 
388 
433 
377 
379 
384 
394 
400 
407 
409 
415 
418 
424 
431 
433 
441 
441 
448 


462 
463 
379 
385 
390 
400 
415 
416 
418 
426 
434 
435 
443 
446 
468 
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Quick-Find Locator (Continued) 


Programming 


Statistics 


Strings 


= 460 
<= 461 
# (indirection) 466 
and 377 
CirGraph 381 
CirTable 382 
Cycle 387 
DelVar 390 
DispG 391 
Else 395 
EndDlog 395 
Endif 395 
EndTBar 395 
entry() 396 
format() 402 
GetCalc 403 
getMode() 404 
If 407 
Item 409 
Local 414 
MoveVar 418 
or 423 
Pause 424 
Prompt 426 
Return 434 


SendCalc 436 
setMode() 438 


Style 445 
Text 449 
Toolbar 450 
when() 452 


! (factorial) 463 


ExpReg 398 
mean() 416 
nCr() 419 
nPr() 422 
PlotsOn 425 


QuartReg 430 
RandSeed 432 
SortD 443 
variance() 451 


& (append) 463 


dim() 391 
inString() 408 
ord() 423 


> 

> (store) 
ans() 
CirHome 
CopyVar 
Define 
Dialog 
DispTbl 
Elself 
EndFor 
EndLoop 
EndTry 
Exit 
Func 
getFold() 
getType() 
Input 

Lbl 

Lock 
NewFold 
Output 
PopUp 
Rename 
right() 
setFold() 
setTable() 
switch() 
Then 
Try 
While 


CubicReg 
LinReg 
median() 
NewData 
OneVar 
PowerReg 
rand() 
ShowStat 
stdDev() 


/= (not equal) 460 


461 
469 
378 
382 
384 
389 
390 
391 
395 
395 
395 
395 
396 
403 
404 
405 
408 
410 
414 
420 
423 
425 
433 
434 
436 
439 
446 
449 
450 
452 


386 
413 
416 
419 
423 
426 
431 
440 
443 


# (indirection) 466 


expr() 
left() 
right() 
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398 
410 
434 


DelFold 
Disp 
DropDown 
EndCustm 
EndFunc 
EndPrgm 
EndWhile 
For 

Get 
getKey() 
Goto 
InputStr 
left() 

Loop 
not() 
PassErr 
Prgm 
Request 
Send 
setGraph() 
Stop 
Table 

Title 
Unlock 
xor 


cumSum() 
LnReg 
MedMed 
NewPlot 
PlotsOff 
QuadReg 
randNorm() 
SortA 
TwoVar 


char() 
format() 
mid() 
string() 


461 
462 
469 
381 
382 
386 
390 
391 
394 
395 
395 
395 
395 
402 
403 
404 
405 
408 
410 
415 
421 
424 
426 
433 
436 
437 
444 
447 
449 
451 
453 


386 
414 
416 
420 
425 
430 
431 
443 
451 


380 
402 
417 
444 


Alphabetical Listing of Operations 


abs(expression1) = expression z T T 

abs(list1) = list abs({n/2, `n/3}) (EMER {sz 3} 

abs(matrixl) = matrix abs(2-3¢) (MER 13 
Returns the absolute value of the argument. abs(z) (MER |z] 


If the argument is a complex number, returns 
the number’s modulus. 


abs(x+yz) (ENTER [x2+y2 


Note: All undefined variables are treated as 
real variables. 


Boolean expression] and expression? = Boolean x23 and x24 [ENER x24 
expression 

Boolean list1 and list? = Boolean list 

Boolean matrix1 and matrix? = Boolean matrix 


{x23,x<0} and {x>4,x<~-2} [ENER 
{x24 x<-2} 


Returns true or false or a simplified form of 


the original entry. 
AndPic picVar|, row, column] In function graphing mode and Y= Editor: 


yl(x) = cos(x) 


Displays the Graph screen and logically Fe) Style = 3:Square 


sane the Ce oa = a the Zoom = 7:ZoomTrig 
current graph screen at pixel coordinates Fil= 2:Save Copy AS.. 


(row, column). Type = Picture, Variable = PIC1 


picVar must be a picture type. 


Default coordinates are (0,0), which is the 
upper left corner of the screen. 


y2(x) = sin(x) 

F6) Style = 3:Square 

yl = no checkmark (F4 to deselect) 
F2) Zoom = 7:ZoomTrig 


[+] [HOME] 


AndPic PIC1 (Enter Done 
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angle(expression1) = expression In Degree angle mode: 
. ; angle(0+27¢) (ENTER 90 
Returns the angle of expression1, interpreting 
expression1 as a complex number. In Radian angle mode: 
à ; . T 
Note: All undefined variables are treated as angle(1+i) (ENTER T 
real variables. 
angle(z) ENER 
angle(x+ zy ) (ENTER 
sangletz) aS 
S . x m-sign(y) 
sangletx+i-u) tana] —— a 
angle(list1) = list In Radian angle mode: 
angle(matrixl) = matrix angle({1+27,3+07,0-47} ) (ENTER 
Returns a list or matrix of angles of the wangle({l+2-i 340-4 0-4iH 
elements in list1 or matrix1, interpreting each { -tarat “i o 
element as a complex number that represents 
a two-dimensional rectangular coordinate 
point. 
ans() = value To use ans() to generate the Fibonacci 
ans(integer) = value sequence on the Home screen, press: 
Returns a previous answer from the 1 [ENTER 1 
Home screen history area. 1 (ENTER 1 
2nd) [ANS] [+] (2nd) [ANS] ©) E 2 (ENTER 2 
integer, if included, specifies which previous ENTER 3 
answer to recall. Valid range for integer is ENTER 5 


from 1 to 99 and cannot be an expression. 
Default is 1, the most recent answer. 


approx(expression) = value approx (7) (ENTER 3.141... 


Returns the evaluation of expression as a 
decimal value, when possible, regardless of 
the current Exact/Approx mode. 


This is equivalent to entering expression and 
pressing [+] [ENTER] on the Home screen. 


approx(list1) = list approx({sin(z),cos(z) } ) (ENTER 
approx(matrixl) => matrix {0. -1.} 
Returns a list or matrix where each element approx([V¥(2),V(3)]) ENER 
has been evaluated to a decimal value, when (1.414... 1.732...) 
possible. 


378 Appendix A: TI-92 Functions and Instructions 


arcLen(expression1,var,start,end) = expression arcLen(cos(x),x,0,7) [ENER 3.820... 
Returns the arc length of expression! from arcLen(f(x),x,a,D) ENER 
start to end with respect to variable var. b 


d 
Regardless of the graphing mode, arc length fa | (axl Fx) )) 241 dx 
is calculated as an integral assuming a 


function mode definition. : 


arcLen(list1,var,start,end) = list arcLen({sin(x),cos(x)},x,0,2) 
(3.820... 3.820...} 
Returns a list of the arc lengths of each 


element of list1 from start to end with 
respect to var. 


augment(list/, list2) = list augment({1,-3,2},{5,4}) ENER 
{1 -3 2 5 4} 


Returns a new list that is list2 appended to 
the end of list1. 


augment(matrix1, matrix2) = matrix [1,2:3,4]>M1 (EMER E ral 
Returns a new matrix by appending matrix2 [5:6]>M2 NER [ > ] 
to matrix1 as new columns. Does not alter 
172-5 
matrix] or matrix2. augment(M1,M2) (ENTER [3 4 61 


Both arguments must have equal row 


dimensions. 
avgRC(expression!, var[,h]) = expression avgRC(f(x),xX,h) (ENTER 


f(xth) - f(x) 
Returns the forward-difference quotient h 
(average rate of change). 


avgRC(sin(x),x,h) |x=2 EMER 
sin(h+2) - sin(2) 
h 


expression! can be a user-defined function 
name (see Func, page 403). 


avgRC(x*2-x+2,x) (ENTER) 9 2.°(x- .4995) 


his the step value. If h is omitted, it defaults 
to 0.001. 


avgRC(x*2-x+2,xX,.1) (ENTER 


Note that the similar function nDeriv() uses 2.+(x-.45) 


the central-difference quotient. 


avgRC(x*2-x+2,x,3) (ENTER 2°(x+1) 


ceiling(expression1) = integer ceiling(0.456) [ENER 1. 


Returns the nearest integer that is > the 
argument. 


The argument can be a real or a complex 
number. 


Note: See also floor() (page 400). 


ceiling(list1) = list ceiling({-3.1,1,2.5}) ENER 
ceiling(matrix1) = matrix {-3. 1 3.} 


Returns a list or matrix of the ceiling ofeach ceiling([0,~-3.2%;1.3,4]} ENER 
element. 0 “3.64 
i2 ] 
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cFactor(expressioni[, var]) = expression cFactor(a*3*x*2+a*x*2+a*3+a ) [ENTER 
cFactor(listi[,var]) = list as(at -t)s(at i)e(x+-i)e(x+i) 
cFactor(matrixi[,var]) = matrix 


cFactor(x*2+4/9 ) [ENTER 
cFactor(expression1) returns expression1 (3+xX + 7294) +(3*xX + 2+ 7%) 
factored with respect to all of its variables 9 
over a common denominator. 


cFactor(x2+3) (ENTER x2 +3 


expression! is factored as much as possible 
toward linear rational factors even if this 
introduces new non-real numbers. This 
alternative is appropriate if you want 
factorization with respect to more than one 
variable. 


cFactor(x2+a ) (ENTER x2 +a 


cFactor(expression1,var) returns expression 1 cFactor(a*3*x*2+a*x*2+a*3+a, x) (ENTER 
factored with respect to variable var. 


ar(a2+1)+(x+-%)*(xt7) 
expression! is factored as much as possible 
toward factors that are linear in var, with 
perhaps non-real constants, even if it 
introduces irrational constants or cFactor(x*2+a,x) ENER 
subexpressions that are irrational in other (x +Va--d) +(x +Va- i) 
variables. 


cFactor(x2+3,x) ENER 
(x+43. i)e (x+ “¥3> i) 


The factors and their terms are sorted with 
var as the main variable. Similar powers of 
var are collected in each factor. Include var if 
factorization is needed with respect to only 
that variable and you are willing to accept 
irrational expressions in any other variables 
to increase factorization with respect to var. 
There might be some incidental factoring 
with respect to other variables. 


For the AUTO setting of the Exact/Approx cFactor(x^5+4x^4+5x^3-6x-3) [ENTER 
mode, including var also permits x5+4.xt+5.x3 -6+x-3 
approximation with floating-point 
coefficients where irrational coefficients 
cannot be explicitly expressed concisely in 
terms of the built-in functions. Even when 
there is only one variable, including var might 
yield more complete factorization. 


cFactor(ans(1),x) ENER 
(x -.965)*(x +.612)+(x+2.13)> 
(x+1.11-1.07-¢)+(x4+1.114+1.07-%) 


Note: See also factor() (page 399). 


char(integer) = character char(38) ENER "ar 
char(65) (ENTER "A" 


Returns a character string containing the 
character numbered integer from the 

TI-92 character set. See Appendix B for a 
complete listing of TI-92 characters and their 
codes. 


The valid range for integer is 0-255. 
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Circle x, y, r [, drawMode] In a ZoomSaqr viewing window: 


Draws a circle with its center at window 
coordinates (x, y) and with a radius of r. 


ZoomSqr:Circle 1,2,3 (ENTER 


x, y, and r must be real values. 


If drawMode = 1, draws the circle (default). 
If drawMode = 0, turns off the circle. 

If drawMode = -1, inverts pixels along the 
circle. 


Note: Regraphing erases all drawn items. See 
also PxICrel (page 428). 


CirDraw 


Clears the Graph screen and resets the Smart 
Graph feature so that the next time the Graph 
screen is displayed, the graph will be 
redrawn. 


While viewing the Graph screen, you can 
clear all drawn items (such as lines and 
points) by pressing (ReGraph) or pressing 
and selecting 1:ClrDraw. 


ClrErr Program listing: 


Clears the error status. It sets errornum to 


:clearerr() 


; :Prgm 
Zero n clears the internal error context :PlotsOff:EnOff: ZoomStd 
variables. :For 1,0,238 
The Else clause of the Try...EndTry in the i a neared 
program should use ClrErr or PassErr. If the : PtOn xcord,In(xcord) 
error is to be processed or ignored, use Else 


ClrErr. If what to do with the error is not 
known, use PassErr to send it to the next 


If errornum=800 Then 
ClrErr ©clear the error 


error handler. If there are no more pending Else 
Try...EndTry error handlers, the error dialog P peel ©pass on any other 
box will be displayed as normal. EndIf 
: EndT 
Note: See also PassErr (page 424) and Try ; End Fo a 
(page 450). :EndPrgm 


CirGraph 


Clears any functions or expressions that 
were graphed with the Graph command or 
were created with the Table command. (See 
Graph on page 406 or Table on page 447.) 


Any previously selected Y= functions will be 
graphed the next time that the graph is 
displayed. 
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ClrHome 


Clears all items stored in the entry() and ans() 
Home screen history area. 


Does not clear the current entry line. 


While viewing the Home screen, you can 
clear the history area by pressing and 
selecting 8:Clear Home. 


Cirlo 


Clears the Program I/O screen. 


CirTable 


Clears all table values. Applies only to the 
ASK setting on the Table Setup dialog box. 


While viewing the Table screen in Ask mode, 
you can clear the values by pressing and 
selecting 8:Clear Table. 


colDim(matrix) = expression colDim(([0,1,2;3,4,5]) [NTER 3 


Returns the number of columns contained in 
matrix. 


Note: See also rowDim() (page 435). 


colNorm(matrix) = expression [1,-2,3;4,5,-6]>mat ENER 


Returns the maximum of the sums of the 
absolute values of the elements in the colNorm(mat ) ENER 
columns in matrix. 


Note: Undefined matrix elements are not 
allowed. See also rowNorm() (page 435). 
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comDenom(expression![,var]) = expression comDenom( (y*2+y)/(x+1)*2+y*2+y) 
comDenom(list1[,var]) = list ENTER 
comDenom(matrix1[,var]) => matrix 


2 
= comDenor 7 ti tyy 
{x+1] 


2 2 2 


mDenom(expression1) returns a reduce 
oo enom(exp ) d d x2 y+ gŽ y+? x y+ x y+2 +2 y 


ratio of a fully expanded numerator over a 224 Taek 


fully expanded denominator. 


comDenom(expression1,var) returns a reduced ComDenom((y*2+y)/(xt1)*2ty*2+y,x) 
ratio of numerator and denominator EATER 
expanded with respect to var. The terms and 


24 
their factors are sorted with var as the main eel = F 7 ztw tux 
variable. Similar powers of var are collected. y(u +1) +2 ely + + ulu i) 
There might be some incidental factoring of xŽ+2 +1 
the collected coefficients. Compared to 
omitting var, this often saves time, memory, comDenom((y^2+y)/(x+1)^2+y^2+y,y) 
and screen space, while making the ENTER 
expression more comprehensible. It also Jka ioe 
makes subsequent operations on the result meOMberien aay tao aa 
faster and less likely to exhaust memory. y2 [x2 aoe 2)ey(x2 eons] 


z 


x+ wti 


If var does not occur in expression1, comDenom(exprn,abc)>comden(exprn) 
comDenom(expression1,var) returns a reduced (MTER Done 
ratio of an unexpanded numerator over an 
unexpanded denominator. Such results 
usually save even more time, memory, and 
screen space. Such partially factored results 


comden((y^2+y)/(x+1)^2+y^2+y) 
ENTER 


4Ž+y le 


: E comder = tytty 
also make subsequent operations on the (x +1) 
result much faster and much less likely to [x?+2-642)-u(y 1) 
exhaust memory. (xt ij" 
Even when there is no denominator, the comden(1234x*2*(y*3-y )+2468x* 
comden function is often a fast way to (y*2-1) ) (ENTER 
achieve partial factorization if factor() is too 1234-x-(x*y+2)+(y2 -1) 


slow or if it exhausts memory. 


Hint: Enter this comden() function definition 
and routinely try it as an alternative to 
comDenom() and factor‘(). 


conj(expression1) = expression conj(1+27) (ENTER 1-2+% 
conj(list1) = list 


j i i 2 143-7 
conj(matrixl) = matrix conj([2,1-3i:-i, -71) MER | A ] 
Returns the complex conjugate of the 
argument. conj(z) Zz 
Note: All undefined variables are treated as conj(x+iy) X+ “dey 


real variables. 
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CopyVar varl, var2 x+y>a (ENTER x+y 
: : 10>x (ENTER 10 

Copies the contents of variable var1 to var2. CopyVar a,b EMER Done 

If var2 does not exist, CopyVar creates it. a>c (ENTER y+10 
DelVar x (ENTER Done 

Note: CopyVar is similar to the store b [ENTER x+y 
instruction (>) when you are copying an C (ENTER y+10 


expression, list, matrix, or character string 
except that no simplification takes place 
when using CopyVar. You must use CopyVar 
with non-algebraic variable types such as Pic 


and GDB variables. 
cos(expression1) = expression In Degree angle mode: 
list1 list 2 
Coal => lis cos((7/4)" ) (ENTER D 
cos(expression1) returns the cosine of the 
i 2 
argument as an expression. cos (45) EEF w 
cos(list1) returns a list of the cosines of all 
elements in list1. cos({0,60,90}) ENER {1 1/2 0} 
Note: The argument is interpreted as eithera [yn Radian angle mode: 
degree or radian angle, according to the V2 
current angle mode setting. You can use ° cos(n/4) (ENTER 7 
(page 467) or " (page 467) to override the 
i 2 
angle mode temporarily. cos(45°) (ENTER 1 


cos (expression1) = expression In Degree angle mode: 
cos \(listl) = list cosit 


ENTER 0 


cos"! (expression1) returns the angle whose 


cosine is expression] as an expression. In Radian angle mode: 


cos-1({0,.2,.5}) [ENER 


cos" (list1) returns a list of the inverse m 
cosines of each element of list1. E 1.369... 1.047...} 


Note: The result is returned as either a 
degree or radian angle, according to the 
current angle mode setting. 


cosh(expression1) = expression cosh(1.2) ENER 1.810... 
cosh(list1) = list 


cosh({0,1.2}) ENER {1 1.810...} 


cosh (expression1) returns the hyperbolic 
cosine of the argument as an expression. 


cosh (list) returns a list of the hyperbolic 
cosines of each element of list1. 


cosh (expression]1) = expression cosh7(1) ENER 0 
cosh- (list1) = list 


cosht({1,2.1,3}) ENER 
cosh- (expression1) returns the inverse {0 1.372... cosh1(3)} 
hyperbolic cosine of the argument as an 
expression. 


cosh“ (list1) returns a list of the inverse 
hyperbolic cosines of each element of list1. 
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crossP(list1, list2) = list crossP({al,b1},{a2,b2}) ENER 
{0 0 al-b2-a2-b1} 


Returns the cross product of list1 and list2 as 
a list. crossP({0.1,2.2,-5},{1,-.5,0}) ENER 
{72.5 “5. 72.25} 


list1 and list? must have equal dimension, and 
the dimension must be either 2 or 3. 


crossP(vector1, vector2) = vector crossP([1,2,3],[4,5,61) E Te 


Returns a row or column vector (depending 
on the arguments) that is the cross product 
of vector1 and vector2. 


crossP([1,2],[3,4]) ENER 


[0 0 -2] 


Both vector1 and vector? must be row vectors, 
or both must be column vectors. Both 
vectors must have equal dimension, and the 
dimension must be either 2 or 3. 


cSolve(equation, var) = Boolean expression cSolve(x*3=-1,xX) ENER 
solve(x*3="1,x) (ENTER 


Returns candidate complex solutions of an 
equation for var. The goal is to produce 
candidates for all real and non-real solutions. 
Even if equation is real, cSolve() allows non- 
real results in real mode. msolvelx? = -1, x) x= 


n esolvelx* ec, x] 


xai2+ Ba or xe12-By or x= -1 


Although the TI-92 processes all undefined 
variables as if they were real, cSolve() can 
solve polynomial equations for complex 
solutions. (See also “Using Undefined or 
Defined Variables” in Chapter 6: Symbolic 
Manipulation. ) 


cSolve() temporarily sets the domain to cSolve(x*(1/3)="1,x) ENER false 
complex during the solution even if the 
current domain is real. In the complex 
domain, fractional powers having odd 
denominators use the principal rather than 
the real branch. Consequently, solutions from 
solve() to equations involving such fractional 
powers are not necessarily a subset of those 
from cSolve(). 


solve(x*(1/3)=-1,x) ENER x=-l 


cSolve() starts with exact symbolic methods. Display Digits mode in Fix 2: 

Except a EXACT mode, cSolve() also uses exact(cSolve(x^5+4x^4+5x^3-6x-3=0, 
iterative approximate complex polynomial x) ) (AMR 
factoring, if necessary. cSolve(ans(1),xX) (ENTER 


wexectleSolvelx7+4-x445-x7-6-%-3=0 


wlet+4-n345-22-6] 23 


acSolvels-[x444-x7345-x?-6]=3, +] 
w= cL1i+1.07-@ of w= -1.11-1.07-4 $ 


Note: See also cZeros() (page 387), solve() 
(page 442), and zeros() (page 453). 
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CubicReg list, list2[, [list3] [, list4, list5]] In function graphing mode. 
Calculates the cubic polynomial regression {0,1,2,3,4,5,6}>L1 ENTER {0 1 2 ...} 
and updates all the statistics variables. {0,2,3,4,3,4,6}>L2 EMER {0 23...} 
All the lists must have equal dimensions £ i ee a eld L2 (ENTER Done 


except for list5. 


list1 represents xlist. 


list2 represents ylist. yea xitb Kite. xtd 

list3 represents frequency. 5 ae 

list4 represents category codes. fa = 

list5 represents category include list. Ba = 

Note: list through list4 must be a variable 

name or cl—c99 (columns in the last data = 

variable shown in the Data/Matrix Editor). Enter=0k 

list5 does not have to be a variable name and 

cannot be cl-c99. ENTER 
regeq(x)>y1(x) ENER Done 
NewPlot 1,1,L1,L2 ENER Done 
Ce] [GRAPH] 

cumSum(list1) = list cumSum({1,2,3,4}) ENER {1 3 6 10} 


Returns a list of the cumulative sums of the 
elements in list1, starting at element 1. 


cumSum(matrixl) => matrix 1 2 
[1,2;3,4;5,6]>m1 MER 3 4 
Returns a matrix of the cumulative sums of A b 
the elements in matrix1. Each element is the cumSum(m1) [ENER 4 6 
cumulative sum of the column from top to 9 12 
bottom. 
Custom Program listing: 
blok :Test() 
EndCustm Pr gm 
: z :Custom 
Sets up a toolbar that is activated when you -Title "Lists" 
press [CUSTOM]. It is very similar to the : Item "Listl" 
ToolBar instruction (page 450) except that :Item "Scores" 
Title and Item statements cannot have labels. : Item "L3 i s 
:Title Fractions 
block can be either a single statement or a : om FI i i : ” 
series of statements separated with the “:” ‘Title "Graph" 
character. :EndCustm 
:EndPrgm 


Note: [CUSTOM] acts as a toggle. The first 
instance invokes the menu, and the second 
instance removes the menu. The menu is 
removed also when you change applications. 
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Cycle Program listing: 
Transfers program control immediately to the :© Sum the integers from 1 to 100 
next iteration of the current loop (For, While, skipping 50. 
or Loop). :0>temp 


:For 1,1,100,1 
Cycle is not allowed outside the three looping :If i=50 


structures (For, While, or Loop). Pae 
:EndFor 
:Disp temp 


Contents of temp after execution: 5000 


CyclePic picNameString, n [, [wait] , [cycles], [direction]] 1. Save three pics named pic1, pic2, and 
Displays all the PIC variables specified and at pioa: 
the specified interval. The user has optional 2. Enter: CyclePic "pic",3,.5,4,-1 
control over the time between pictures, the 
number of times to cycle through the 
pictures, and the direction to go, circular or 
forward and backwards. 


The three pictures (3) will be displayed 
automatically—one-half second (. 5) 
between pictures, for four cycles (4), 
and forward and backwards (-1). 
direction is 1 for circular or ~1 for forward 

and backwards. Default = 1. 


vector »Cylind T 


[2,2,3] >Cylind [EMER [2-2 <7 3] 


Displays the row or column vector in 
cylindrical form [rZ9, z]. 


vector must have exactly three elements. It 
can be either a row or a column. 


cZeros(expression, var) = list Display Digits mode in Fix 3: 


Returns a list of candidate real and non-real cZeros(x^5+4x^4+5x^3-6x-3,xX) [ENER 
values of var that make expression=0. cZeros() {-2.125 -.612 .965 
does this by computing -1.114- 1.073- į -1.114+1.073-i} 
exp>list(cSolve(expression=0,var),var). 

Otherwise, cZeros() is similar to zeros(). 


Note: See also cSolve() (page 385), solve() 
(page 442), and zeros() (page 453). 
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d(expression1, var [,order]) = expression d(3x^3-x+7 ,x) (ENTER 9x2-1 

d(list1,var [,order]) = list 

d(matrix1,var Lorder]) = matrix d(3x*3-x+7,x,2) [ENTER 18-x 
Returns the first derivative of expression1 d(f(x)*g(x),X) (ENTER 


with respect to variable var. expression1 can 


be a list trix. d d 
Ko eee Fl FO) 90) +00) FOX) 


order, if included, must be an integer. If the 
order is less than zero, the result will be an ad(sin(f(x)),x) EMER 
anti-derivative. 


: cos F(x) SC F(X) 
d() does not follow the normal evaluation 
mechanism of fully simplifying its arguments 
and then applying the function definition to 
these fully simplified arguments. Instead, d() d(d(x*2*y*3,x),y) (EMER 6+y2x 
performs the following steps: 


d(x*3,x) | x=5 (ENTER 75 


3 
1. Simplify the second argument only to the d(x*2,x,~-1) [MER X 
extent that it does not lead to a non- 
variable. d({x*2,x*3,x*4},x) ENER 


i “x2 .x3 
2. Simplify the first argument only to the ce Sek A 


extent that it does recall any stored value 
for the variable determined by step 1. 


3. Determine the symbolic derivative of the 
result of step 2 with respect to the 
variable from step 1. 


4. If the variable from step 1 has a stored 
value or a value specified by a “with” (1) 
operator, substitute that value into the 
result from step 3. 


number>DD = value In Degree angle mode: 
list1)DD => list 
matrix1>DD = matrix 


1.5° »DD ENTER 1.5° 


Returns the decimal equivalent of the 45°22'14.3" »DD (ENER 45.370...° 
argument. The argument is a number, list, or 
matrix that is interpreted by the Mode 
setting in radians or degrees. 


{45°22'14.3",60°0'0"} >DD (Enter 
{45.370... 60}° 


Note: »DD can also accept input in radians. In Radian angle mode: 


1.5 >DD EMER 85.9° 
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Define funcName(arg1Name, arg2Name, ...) = expression Define g(xx,yy)=2xx-3yy (ENTER Done 
g(1,2) (ENR -4 

Creates funcName as a user-defined function. 1>a:2>b:g(a,b) [MER -4 
You then can use funcName(), just as you use 
built-in functions. The function evaluates Define h(xx)=when(xx<2,2xx-3, 
expression using the supplied arguments and -72XX+3 ) [ENTER Done 
returns the result. 
funcName cannot be the name of a system h(-3) (ENTER “9 
variable or built-in function. h(4) (ENTER “5 


The argument names are placeholders; you Define eigenvl(aa)= 


should not use those same names as cZeros(det(identity(dim(aa) 
arguments when you use the function. [1])-x*aa),xX) [ENER Done 
eigenvl([-1,2;4,3]) [NER 


Note: This form of Define is equivalent to 

i ai ; 2V3 -1 -(2+f3 + 1) 
executing the expression: expression> = TI } 
JuncName(arglName ,arg2Name). 
This command also can be used to define 
simple variables ; for example, Define a=3. 


Define funcName(arg1Name, arg2Name, ...) = Func Define g(xx,yy)=func:If xx>yy Then 
block :Return xx:Else:Return yy:EndIf 
: EndFunc (ENTER Done 
EndFunc 
g(3,-7) ENER 3 


Is identical to the previous form of Define, 
except that in this form, the user-defined 
function funcName() can execute a block of 
multiple statements. 


block can be either a single statement or a 
series of statements separated with the “:” 
character. block also can include expressions 
and instructions (such as If, Then, Else, and 
For). This allows the function funcName() to 
use the Return instruction to return a specific 


result. 


Note: It is usually easier to author and edit 
this form of Function in the program editor 
rather than on the entry line. (See Chapter 17: 
Programming.) 


Define Ne IN ON ...) = Prqm Define listinpt()=prgm:Local 
a amelargi Name, arge Name =) g n,i,strl,num:InputStr "Enter 
pe name of list",str1:Input "No. of 
EndPrgm elements",n:For i,1,n,1:Input 
"element "&string(i),num: 
Creates progName as a program or : num>#str1[i]:EndFor:EndPrgm (Mer 
subprogram, but cannot return a result using Done 
Return. Can execute a block of multiple 


statements. listinpt() ENER Enter name of list 


block can be either a single statement or a 
series of statements separated with the “:” 
character. block also can include expressions 
and instructions (such as If, Then, Else, and 


For) without restrictions. 


Note: It is usually easier to author and edit a 
program block in the Program Editor rather 
than on the entry line. (See Chapter 17: 
Programming.) 
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DelFold folderName1[, folderName2] |, folderName3] ... 


Deletes user-defined folders with the names 


folderName1, folderName2, etc. An error 


message is displayed if the folders contain 


any variables. 


Note: You cannot delete the main folder. 


DelVar var1[, var2] [, var3] ... 


Deletes the specified variables from memory. 


det(squareMatrix) = expression 


Returns the determinant of squareMatrix. 


squareMatrix must be square. 


diag(list) = matrix 
diag(rowMatrix) = matrix 
diag(columnMatrix) = matrix 


Returns a matrix with the values in the 
argument list or matrix in its main diagonal. 


diag(squareMatrix) = rowMatrix 


Returns a row matrix containing the 
elements from the main diagonal of 
squareMatrix. 


squareMatrix must be square. 


EndDlog 


Generates a dialog box when the program is 
executed. 


block can be either a single statement or a 
series of statements separated with the “:” 
character. Valid block options in the 

I/O, 1:Dialog menu item in the Program 
Editor are 1:Text, 2:Request, 4:DropDown, and 


7:Title. 


The variables in a dialog box can be given 
values that will be displayed as the default 
(or initial) value. If is pressed, the 
variables are updated from the dialog box 
and variable ok is set to 1. If is pressed, 
its variables are not updated, and system 
variable ok is set to zero. 
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NewFold games (ENTER Done 
(creates the folder games) 


DelFold games (ENTER Done 
(deletes the folder games) 


2>a (ENTER 2 
(a+2)^2 (ENTER 16 
DelVar a (ENTER Done 


(a+2)^2 (ENTER 


det(La,b;c,d]) ENER 


det([1,2;3,4]) ENER -2 


det(identity(3) - x*[1,-2,3; 
-2,4,1;-6,-2,7]) ENER 
-(98+x3 - 55+x24+12+-x-1) 


diag({2,4,6}) ENER 


[4,6,8;1,2,3;5,7,9] ENER 


46 8 

[1 2 3| 
579 
2 


diag(ans(1)) [ENER [4 


Program listing: 


:Dlogtest() 


:Prgm 

:Dialog 

:Title "This is a dialog box" 
: Request "Your name",Str1 
:Dropdown "Month you were born", 


seq(string(i),i,1,12),Var1 
:EndDlog 
:EndPrgm 


This is g diglog box 


Your name: | 


Month you were born 14 


Enter=O0k 


ESC=CAHCEL 


dim(list) = integer dim({0,1,2}) ENER 3 
Returns the dimension of list. 
dim(matrixz) = list dim({1,-1,2;-2,3,5]) ENER {2 3} 
Returns the dimensions of matrix as a two- 
element list {rows, columns}. 
dim(string) = integer dim("Hello" ) (ENTER 5 
dim("Hello"&" there") (ENTER 11 


Returns the number of characters contained 
in character string string. 


Disp 
Displays the current contents of the Program 
VO screen. 
Disp [exprOrString1] |, exprOrString2] ... Disp "Hello" (ENTER Hello 
Disp cos(2.3) (ENTER -. 666... 


Displays each expression or character string 
on a separate line of the Program I/O screen. 


{1,2,3,4}>L1 [ENER 


If Pretty Print = ON, expressions are displayed Disp L1 (ENTER {1 2 3 4} 
in pretty print. 
DispG In function graphing mode: 
Displays the current contents of the Graph Program segment: 
screen. 
:5*cos(x)>y1(x) 
:710>xmin 
:10>xmax 
:-5>ymin 
:5>ymax 
u 
DispTbl 5*cos(x)>y1(x) [ENER 
DispTb1 (Enter 


Displays the current contents of the Table 
screen. 


Note: The cursor pad is active for scrolling. 
Press or [ENTER] to resume execution if in 
a program. 


MAIN RAD AUTO FUNC 
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expression PDMS In Degree angle mode: 
list DMS 
matrix DMS 45.371 »DMS [ENTER 45°22'15.6" 


{45.371,60} »>DMS [ENTER 
{45°22'15.6" 60°} 


Interprets the argument as an angle and 
displays the equivalent DMS 

(DDDDDD° MM’ SS.ss”) number. See °, ', " on 
page 467 for DMS (degree, minutes, seconds) 
format. 


Note: »DMS will convert from radians to 
degrees when used in radian mode. If the 
input is followed by a degree symbol ( ° ), no 
conversion will occur. You can use »DMS only 
at the end of an entry line. 


dotP({a,b,c},{d,e,f}) ENER 
a-d+b-et+c-f 


dotP({1,2},{5,6}) ENER 17 


dotP(list1, list2) = expression 


Returns the “dot” product of two lists. 


dotP([a,b,c],[d,e,f]) ENER 
a-d+b-et+c-f 


dotP(veciorl, vector2) = expression 


Returns the “dot” product of two vectors. 


dotP([1,2,3],[4,5,6]) ENER 32 
Both must be row vectors, or both must be 
column vectors. 
DrawFunc expression In function graphing mode and ZoomStd 
i ; indow: 
Draws expression as a function, using x as the eae 
independent variable. DrawFunc 1.25x*cos(x) [ENER 
Note: Regraphing erases all drawn items. 
Drawinv expression In function graphing mode and ZoomStd 
window: 
Draws the inverse of expression by plotting x 
values on the y axis and y values on the x DrawInv 1.25x*cos(x) [ENER 


axis. 
x is the independent variable. 


Note: Regraphing erases all drawn items. 
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DrawParm expression1, expression2 
[, tmin] [, tmaa] [, tstep] 


Draws the parametric equations expression1 
and expression2, using t as the independent 
variable. 


Defaults for tmin, tmax, and tstep are the 
current settings for the Window variables 
tmin, tmax, and tstep. Specifying values does 
not alter the window settings. If the current 
graphing mode is not parametric, these three 
arguments are required. 


Note: Regraphing erases all drawn items. 


In function graphing mode and ZoomStd 
window: 


DrawParm t*cos(t),t*sin(t),0,10,.1 
ENTER 


DrawPol expression[, Omin] [, 9mazx] [, Ostep] 


Draws the polar graph of expression, using 0 
as the independent variable. 


Defaults for Omin, Omax, and Ostep are the 
current settings for the Window variables 
Omin, Omax, and Ostep. Specifying values does 
not alter the window settings. If the current 
graphing mode is not polar, these three 
arguments are required. 


Note: Regraphing erases all drawn items. 


In function graphing mode and ZoomStd 
window: 


DrawPol 5*cos(3*6),0,3.5,.1 ENER 


i 


DrawSlp x1, y1, slope 


Displays the graph and draws a line using the 
formula y-y1=slope : (x-x1). 


Note: Regraphing erases all drawn items. 
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In function graphing mode and ZoomStd 
window: 


DrawSlp 2,3, ~2 ENER 
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DropDown titleString, {item1String, item2String, ..-}, See Dialog program listing example on 
varName page 390. 


Displays a drop-down menu with the name 
titleString and containing the items 
1:item1String, 2:item2String, and so forth. 
DropDown must be within a Dialog...EndDlog 
block. 


If varName already exists and has a value 
within the range of items, the referenced item 
is displayed as the default selection. 
Otherwise, the menu’s first item is the default 
selection. 


When you select an item from the menu, the 
corresponding number of the item is stored 
in the variable varName. (If necessary, 
DropDown creates varName.) 


mantissaEexponent 2.364 [ENTER 23000. 
Enters a number in scientific notation. The 2.369+4.16£15 (ENTER 4.1615 
number is interpreted as mantissa x 
1gerponent. 

Hint: If you want to enter a power of 10 3*10%4 [ENTER 30000 
without causing a decimal value result, use 
10 integer. 

e(expression1) = expression e*(1) (ENTER e 

Returns e raised to the expression] power. e*(1.) (ENTER 2.718... 


Note: Pressing [e*] to display e’( is 
different from accessing the character e from 
the QWERTY keyboard. 


e M\(listl) = list e*({1,1.,0,.5}) [MER 
{e 2.718... 1 1.648...} 


Returns e raised to the power of each 
element in list1. 
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If Boolean expression1 Then Program segment: 
block1 . 
Elself Bool ion? Then : 
P :If choice=1 Then 


block? Goto optionl 


: : ElseIf choice=2 Then 
Elself Boolean expressionN Then : Goto option2 
blockN : ElseIf choice=3 Then 
Endlif : Goto option3 
: : ElseIf choice=4 Then 
: : Disp "Exiting Program" 
r r : Return 
Elself can be used as a program instruction ‘EndIf 


for program branching. 


oO 


Appendix A: TI-92 Functions and Instructions 39 


entry() = expression On the Home screen: 

entry(integer) = expression 1+1/x (WR 1 +1 
Returns a previous entry-line entry from the 
Home screen history area. 1+1/entry(1) M = +2 
integer, if included, specifies which entry 1 
expression in the history area. The default is ENTER NEESS +372 
1, the most recently evaluated entry. Valid 
range is from 1 to 99 and cannot be an -1 
expression. ENTER E 


Note: If the last entry is still highlighted on 1 
the Home screen, pressing is entry(4) (ENTER xt! 
equivalent to executing entry(1). 


exact(expression1 [, tol]) = expression exact(.25) (ENTER 1/4 
exact(list1 [, tol]) = list 333333 
exact(matrix1 |, tol]) = matrix exact (.333333) [NTR 1000000 
Uses Exact mode arithmetic regardless ofthe exact(.33333,.001) 1/3 
Exact/Approx mode setting to return, when 
possible, the rational-number equivalent of exact(3.5x+y) [MER a +y 


the argument. 


exact({.2,.33,4.125}) ENER 


tol specifies the tolerance for the conversion; 33 
the default is 0 (zero). {1/5 100 33/8} 
Exit Program listing: 
Exits the current For, While, or Loop block. :0>temp 
:For 1,1,100,1 
Exit is not allowed outside the three looping :  temp+i>temp 
structures (For, While, or Loop). : If temp>20 
: Exit 
:EndFor 
:Disp temp 
Contents of temp after execution: 21 
exppblist(expression,var) = list solve(x*2-x-2=0,x) (ENTER) x=2 or x="1 
Examines expression for equations that are exph>list(solve(x*2-x-2=0,x),x) ENER 
separated by the word “or,” and returns a list {-1 2} 


containing the right-hand sides of the 
equations of the form var=expression. This 
gives you an easy way to extract some 
solution values embedded in the results of 
the solve(), cSolve(), fMin(), and fMax() 
functions. 


Note: explist() is not necessary with the 
zeros and cZeros() functions because they 
return a list of solution values directly. 
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expand (expression! |, var]) = expression expand((xty+1)*2) (ENTER 
expand(list1 [,var]) = list X2+2exeyt2exty2t2eyt] 
expand(matrix1 [,var]) => matrix 


expand((x*2-x+y%2-y)/(x*2*y*2-x%2 
expand(expression1) returns expression *y-x*y^2+x*y ) ) [ENTER 
expanded with respect to all its variables. 

The expansion is polynomial expansion for 
polynomials and partial fraction expansion mexpanal — 
for rational expressions. 


The goal of expand() is to transform 
expression! into a sum and/or difference of 
simple terms. In contrast, the goal of factor() 
is to transform expression! into a product 
and/or quotient of simple factors. 


expand(expression1,var) returns expression expand((xty+1)*2,y) (ENTER 

expanded with respect to var. Similar powers y2+2ey-(xt1) + (xt1)2 
of var are collected. The terms and their expand((xt+y+1)*2,x) MER 

factors are sorted with var as the main x2 + 2ex-(y +1) +(yt1)2 
variable. There might be some incidental 

factoring or expansion of the collected expand ((x*2-x+y%2-y)/(x*2*y*2-x%2 
coefficients. Compared to omitting var, this *y-xX#y*2+x*y),y) (ENTER 

often saves time, memory, and screen space, 

while making the expression more TEAT 

comprehensible. merbene 2 ene Z 


expand(ans(1),x) ENER 


1 
epad -Ft T mT a x] 


i, 
ba 


i 
uly 1) 


zH 


Even when there is only one variable, using expand((x*3+x*2-2)/(x*2-2) ) [ENER 
var might make the denominator 2.x ZX y+ 
factorization used for partial fraction x2-2 


expansion more complete. 


expand(ans(1),x) ENER 


Hint: For rational expressions, propFrac() 
(page 427) is a faster but less extreme 
alternative to expand(). 


Note: See also comDenom() (page 383) for an 
expanded numerator over an expanded 
denominator. 


expand(expression1,[var]) also distributes Tn(2x*y )+V¥ (2x*y ) (ENTER 
logarithms and fractional powers regardless In(2*xey) +V¥(2°xey) 
of var. For increased distribution of d 1 
logarithms and fractional powers, inequality expand(ans(1) ) (ENTER = 
: : In(xsy) +¥2-V(x-y) + 1n(2) 

constraints might be necessary to guarantee 
that some factors are nonnegative. expand(ans(1))|y>=0 (ENTER 
1n(x) +V¥2-¥xeVvy + 1n(y) + 1n(2) 


expand(expression1, [var]) also distributes 
absolute values, sign(), and exponentials, sign(x*y)+abs(x*y)+ e*(2x+y ) (ENTER 
regardless of var. 


e?%™ + sign(xey) + |xey| 


Note: See also tExpand() (page 449) for expand(ans(1)) (EMER 
trigonometric angle-sum and multiple-angle (eX) 2+ eY + sign(x)-sign(y) + |x|- |y] 
expansion. 


Appendix A: TI-92 Functions and Instructions 397 


expr(siring) = expression expr("1+2+x%2+x" ) (ENTER x2 +xX+3 
Returns the character string contained in expr("expand((1+x)*2)") (ENTER 
string as an expression and immediately x? + 20x41 
Paes IE, "Define cube(xx)=xx*3">funcstr (ENTER 
"Define cube(xx)=xx%*3" 
expr(funcstr) ENER Done 
cube(2) [ENTER 8 
ExpReg list, list2 |, [list3] [, list4, list5]] In function graphing mode: 
Calculates the exponential regression and {1,2,3,4,5,6,7,8}>L1 ENER {12 as} 
updates all the system statistics variables. {1,2,2,2,3,4,5,7}>L2 ENER {1 2 ..} 
All the lists must have equal dimensions EXPR £ : à 7 pare ENTER Done 


except for list5. 


STAT VARE 


list1 represents xlist. 
list2 represents ylist. =, 910912 
list3 represents frequency. =1.279261 
list4 represents category codes. 

list5 represents category include list. 


Note: list through list4 must be a variable Enter=OK 


name or cl—c99 (columns in the last data 
variable shown in the Data/Matrix Editor). 


: ENTER 
list5 does not have to be a variable name and Regeq(x)>y1(x) (EMER Done 
cannot be cl-c99. NewPlot 1,1,L1,L2 ENER Done 

[+] [GRAPH] 
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factor(expressioni[, var]) = expression factor(a*3*x*2-a*x*2-a*%3+a ) (ENTER 
factor(list1[,var]) = list a-(a-1)*(at1)°(x-1)-(x4+1) 
factor(matrixI[,var]) = matrix 


factor(x*2+1) [ENTER x24+1 


factor(expression1) returns expression1 M 
factored with respect to all of its variables factor(x^2-4) [ENTER (x-2). (x+2) 
over a common denominator. factor(x^2-3) 


ENTER x2 -3 


expression! is factored as much as possible 
toward linear rational factors without 
introducing new non-real subexpressions. 
This alternative is appropriate if you want 
factorization with respect to more than one 
variable. 


factor(x*2-a) [ENTER x2-a 


factor(expression1,var) returns expression1 factor(a*3*x*2-a*x*2-a*%3+a, x) (ENTER 
factored with respect to variable var. a-(a2-1)-(x-1)-(x+1) 


expression! is factored as much as possible factor(x*2-3,x) ENER] (x +43). (x-43) 
toward real factors that are linear in var, even 
if it introduces irrational constants or factor(x^2-a,Xx) ENER] (x +Va)+(x- Va) 
subexpressions that are irrational in other 

variables. 


The factors and their terms are sorted with 
var as the main variable. Similar powers of 
var are collected in each factor. Include var if 
factorization is needed with respect to only 
that variable and you are willing to accept 
irrational expressions in any other variables 
to increase factorization with respect to var. 
There might be some incidental factoring 
with respect to other variables. 


For the AUTO setting of the Exact/Approx factor (x*5+4x*4+5x*3-6x-3) [ENTER 
mode, including var permits approximation x5 + 4+x44+5-x3- 6+x - 3 
with floating-point coefficients where 
irrational coefficients cannot be explicitly 
expressed concisely in terms of the built-in 
functions. Even when there is only one 
variable, including var might yield more 
complete factorization. 


factor(ans(1),xX) ENER 
(x-.965)+(x+.612)- 
(x + 2.13) (x2 +2.23°+x+2.39) 


Note: See also comDenom() (page 383)for a 
fast way to achieve partial factoring when 
factor() is not fast enough or if it exhausts 
memory. 


Note: See also cFactor() (page 380) for 
factoring all the way to complex coefficients 
in pursuit of linear factors. 


factor(rational_number) returns the rational factor (28!/4293001441 ) [ENTER 
number factored into primes and a residual 
having prime factors that exceed 65521. 


. factor| gagsagraaT | 
4272001441 
23-19-17-132-112. 7456.315.225 


655212 
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Fill expression, matrixVar => matrix [1,2;3,4]>amatrx [ENTER [} ral 
Replaces each element in variable matrivvar Fil! 1.01, amatrx ENR 1.01 1 Done 
with expression. amatrx (ENTER [i oI 1101] 
matrixVar must already exist. 
Fill expression, listVar = list {1,2,3,4,5}>alist [ENER {1 2 3 4 5} 
Fill 1.01,alist [MER Done 
Replaces each element in variable listVar alist EMER 


{1.01 1.01 1.01 1.01 1.01} 


with expression. 


listVar must already exist. 


floor(expression) = integer floor(-2.14) ENER To 


Returns the greatest integer that is < the 
argument. This function is identical to int(). 


The argument can be a real or a complex 


number. 
floor(list1) = list floor({3/2,0,-75.3}) ENER {1 0 -6.} 
a aa floor([1.2,3.4;2.5,4.8]) ME 
Returns a list or matrix of the floor of each [ i : A >] 
element. n 
Note: See also ceiling() (page 379) and int() 
(page 409). 
fMax(expression, var) = Boolean expression fMax(1-(x-a)^2-(x-b)^2,X) (ENTER 
Returns a Boolean expression specifying x= atb 
candidate values of var that maximize 2 
expression or locate its least upper bound. fMax(.5x^3-x-2,Xx) [ENTER Sees 
Use the “|” operator to restrict the solution fMax(.5x*3-x-2,x) | Xx<1 ENER] x = 7.816... 
interval and/or specify the sign of other 
undefined variables. FMax(a*x*2, Xx) (ENTER 


X=oo Of X= "co or X=0 or a=0 
For the APPROX setting of the Exact/Approx 
mode, fMax() iteratively searches for one fMax(a*x*2,x) | a<O [ENER x=0 
approximate local maximum. This is often 
faster, particularly if you use the “|” operator 
to constrain the search to a relatively small 
interval that contains exactly one local 
maximum. 


Note: See also fMin() (page 401) and max() 
(page 415). 
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fMin(expression, var) = Boolean expression 


Returns a Boolean expression specifying 
candidate values of var that minimize 
expression or locate its greatest lower bound. 


Use the “|” operator to restrict the solution 
interval and/or specify the sign of other 
undefined variables. 


For the APPROX setting of the Exact/Approx 
mode, fMin() iteratively searches for one 
approximate local minimum. This is often 
faster, particularly if you use the “|” operator 
to constrain the search to a relatively small 
interval that contains exactly one local 
minimum. 


Note: See also fMax() (page 400) and min() 
(page 417). 


fMin(1-(x-a)*2-(x-b)*2,x) ENER 
X =oo OF X= “co 


fMin(.5x*3-x-2,x) | x21 (ENTER x=1 


fMin(a*x*2,x) (ENTER 
x=œ OF X= "co or x=0 or a=0 


fMin(a*x*2,x)|a>0 and x>1 MER 


fMin(a*x*2,x) | a>O ENER 


FnOff 


Deselects all Y= functions for the current 
graphing mode. 


In split-screen, two-graph mode, FnOff only 
applies to the active graph. 


FnOff [1] [, 2] --- [,99] 


Deselects the specified Y= functions for the 
current graphing mode. 


In function graphing mode: 
FnOff 1,3 ENTER] deselects y1(x) and 


y3(x). 
In parametric graphing mode: 


FnOff 1,3 [ENTER] deselects xt1 (t), yt1 (t), 
xt3(t), and yt3(t). 


FnOn 


Selects all Y= functions that are defined for 
the current graphing mode. 


In split-screen, two-graph mode, FnOn only 
applies to the active graph. 


FnOn [1] [, 2] ... [,99] 


Selects the specified Y= functions for the 
current graphing mode. 


Note: In 3D graphing mode, only one 
function at a time can be selected. FnOn 2 
selects z2(x,y) and deselects any previously 
selected function. In the other graph modes, 
previously selected functions are not 
affected. 
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For var, low, high [, step] Program segment: 
block 
EndFor : 
:0>tempsum : 1>step 
Executes the statements in block iteratively :For i1,1,100,step 
for each value of var, from low to high, in :  tempsum+i>tempsum 


; :EndFor 
increments of step. -Disp tempsum 
var must not be a system variable. : 


step can be positive or negative. The default Contents of tempsum after execution: 5050 


value is 1. 
Contents of tempsum when step 
block can be either a single statement or a is changed to 2: 2500 
series of statements separated with the “:” 
character. 
format(expression|, formatString]) = string format(1.234567,"f3") EER "1.235" 


Returns expression as a character string based format(1.234567,"s2") ENER] "1.23e0" 


on the format template. format (1.234567,"e3") MER "1.23560" 


expression must simplify to a number. format (1.234567,"g3") EMR "1.235" 
formatString is a string and must be in the 
form: “F[n]”, “S[n]”, “E[n]”, “G[n][c]”, where [] format(1234.567, "g3") ENTER ; 
indicate optional portions. 1,234.567 


f t(1.234567,"g3,r:" 
F[n]: Fixed format. n is the number of digits re g3r:") EER "1:235" 


to display after the decimal point. 


S[m]: Scientific format. n is the number of 
digits to display after the decimal point. 


Efn]: Engineering format. n is the number of 
digits after the first significant digit. The 
exponent is adjusted to a multiple of three, 
and the decimal point is moved to the right 
by zero, one, or two digits. 


G[n][c]: Same as fixed format but also 
separates digits to the left of the radix into 
groups of three. c specifies the group 
separator character and defaults to a comma. 
If c is a period, the radix will be shown as a 
comma. 


[Rc]: Any of the above specifiers may be 
suffixed with the Rc radix flag, where c is a 
single character that specifies what to 
substitute for the radix point. 


fpart(expression1) = expression fpart(-1.234) ENER -.234 
fpart(list1) = list 
fpart(matrixl) = matrix 


fpart({1, -2.3, 7.003} ) ENER 
{0 -.3  .003} 


Returns the fractional part of the argument. 


For a list or matrix, returns the fractional 
parts of the elements. 


The argument can be a real or a complex 
number. 
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Func 
block 
EndFunc 


Required as the first statement in a multi- 
statement function definition. 


In function graphing mode, define a 
piecewise function: 


Define g(xx)=Func:If xx<0 Then 


:Return 3*cos(xx):Else:Return 
3-xx: EndIf: EndFunc [ENER 


Done 


block can be either a single statement or a Graph g(x) ENER 


series of statements separated with the “:” 
character. 

Note: when() (page 452) also can be used to 
define and graph piecewise-defined 
functions. 


gcd(18,33) [ENTER 3 


gcd(numberl, number?) = expression 


Returns the greatest common divisor of the 
two arguments. The gcd of two fractions is 
the gcd of their numerators divided by the 
Icm of their denominators. 


The gcd of fractional floating-point numbers 


is 1.0. 
gcd(listl, list2) = list gcd({12,14,16},{9,7,5}) ENER] {3 7 1} 
Returns the greatest common divisors of the 
corresponding elements in list and list2. 
gcd(matrixl, matrix2) = matrix gcd([2,4;6,8],[4,8;12,16]) E 1 
6 8 


Returns the greatest common divisors of the 
corresponding elements in matrix] and 
matrix2. 


Get var Program segment: 


Retrieves a CBL 2/CBL (Calculator-Based 
Laboratory) or CBR (Calculator-Based 
Ranger) value from the link port and stores it 
in variable var. 


:Send {3,1,1,0} 
:For 1,1,99 

: Get datali] 

: PtOn i,data[i] 
:EndFor 


GetCalc var Program segment: 


Retrieves a value from the link port and 
stores it in variable var. This is for unit-to- 
unit linking. 


:Disp "Press Enter when ready" 
:Pause 

:GetCalc L1 ; : 

Note: To get a variable to the link port from ‘Disp "List L1 received 
another unit, use [VAR-LINK] on the other ; 

unit to select and send a variable, or do a 


SendCalc on the other unit. 
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getDenom(expression1) = expression getDenom( (x+2)/(y-3) ) ENER y-3 


Transforms expression! into one having a getDenom(2/7) [ENTER 7 
reduced common denominator, and then 
returns its denominator. 


getDenom(1/x+(y*2+y)/y*2) [ENER xey 


getFold() = nameString getFold() [MER "main" 
Returns the name of the current folder as a getFold()>oldfoldr ENER "main" 
string. oldfoldr MER "main" 
getKey() = integer Program listing: 
Returns the key code of the key pressed. :Disp 
Returns 0 if no key is pressed. : Loop 
: getKey()>key 
The prefix keys (shift [t], second function : while key=0 
End), option [4], and drag [&)) are not : z JeRa )>key 
recognized by themselves; however, they : n ie 
‘ : Disp key 
modify the keycodes of the key that follows : If key = ord("a") 
them. For example: [¢]K # K # [2nd)K. : Stop 
: EndLoop 


For a listing of key codes, see Appendix B. 


getMode(modeNameString) = string getMode("angle” ) (ENTER "RADIAN" 
getMode("ALL") = ListStringPairs getMode( "graph" ) (EVER "FUNCTION" 
If the argument is a specific mode name, getMode("al1") ENER 


returns a string containing the current setting {"Graph" "FUNCTION" "Display Digits" 
for that mode "FLOAT 6" "Angle" "RADIAN" 
` "Exponential Format" "NORMAL" 
"Complex Format" "REAL" "Vector 


Tf the argument is ALL , returns a list of Format" "RECTANGULAR" "Pretty Print" 
string pairs containing the settings of all the "ON" "Split Screen" "FULL" "Split 1 
modes. If you want to restore the mode App" "Home" "Split 2 App" "Graph" 
settings later, you must store the "Number of Graphs" "1" "Graph 2" 
as result in a variable, and then "FUNCTION?" "Split Screen Ratio" 
g , "1:1" "Exact/Approx" "AUTO" } 


use setMode to restore the modes. 
Note: Your screen may display different 


For a listing of mode names and possible mode settings. 


settings, see setMode on page 438. 


getNum(expression1) = expression getNum((x+2)/(y-3) ) ENER x+2 
Transforms expression1 into one having a getNum(2/7) [ENTER 2 
reduced common denominator, and then getNum(1/x+1/y) (ER x+y 


returns its numerator. 
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getType(var) = string {1,2,3}>temp [ENTER {1 2 3} 
getType(temp) ENER "LEST" 
Returns a string indicating the TI-92 data type . 
of variable var. 2+3i>temp ENER 2+ 3% 
getType(temp ) ENER "EXPR" 
If var has not been defined, returns the string 
“NONE.” DelVar temp [ENTER Done 
: getType(temp ) ENER "NONE" 
Data Type Variable Contents 
“DATA” Data type 
“EXPR” Expression (includes complex/arbitrary/undefined, œ, ~oo, 
TRUE, FALSE, pi, e) 
“FIG” Geometry figure 
“FUNC” Function 
“GDB” Graph Data Base 
“LIST” List 
“MAC” Geometry macro 
“MAT” Matrix 
“NONE” Variable does not exist 
“NUM” Real number 
“PIC” Picture 
“PRGM” Program 
“STR” String 
“TEXT” Text type 
“VAR” Name of another variable 
Goto labelName Program segment: 
Transfers program control to the label : 
labelName. :0>temp 
:1>i 
labelName must be defined in the same :Lb1 TOP 
program using a Lbl instruction. (See page :  tempti>temp 
410.) : If i<10 Then 
i+1>i 
Goto TOP 
EndIf 


:Disp temp 
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Graph expression 1[, expression2] [, var1] [, var2] In function graphing mode and ZoomStd 


The Smart Graph feature graphs the requested wiridow: 


expressions/ functions using the current 
graphing mode. 


Graph 1.25a*cos(a),a (ENTER 


Expressions entered using the Graph or Table 
(page 447) commands are assigned 
increasing function numbers starting with 1. 
They can be modified or individually deleted 
using the edit functions available when the 
table is displayed by pressing [F4] Header. The 


currently selected Y= functions are ignored. In parametric graphing mode and ZoomStd 
window: 

If you omit an optional var argument, Graph Graph time,2cos(time)/time,time 

uses the independent variable of the current ENTER 

graphing mode. 

Note: Not all optional arguments are valid in \ 

all modes because you can never have all 


four arguments at the same time. 


Some valid variations of this instruction are: 


Function graphing Graph expr, x In 3D graphing mode: 


Graph (v*2-w%2)/4,Vv,w (ENTER 


Parametric graphing Graph xExpr, yExpr, t 


Polar graphing Graph expr, O 
Sequence graphing Not allowed. 
3D graphing Graph expr, x, y 


Note: Use CirGraph (page 381) to clear these 
functions, or go to the Y= Editor to re-enable 
the system Y= functions. 


identity(expression) = matrix identity(4) [ENER TE 
Returns the identity matrix with a dimension > i ; 5 
of expression. 0001 


expression must evaluate to a positive integer. 
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If Boolean expression If Boolean expression Then Program segment: 
statement block . 
Endlf : 
:If x<0 


If Boolean expression evaluates to true, 


:Disp "x is negative" 
executes the single statement statement or the ' 


—or— 


block of statements block before continuing 
execution. : 
If Boolean expression evaluates to false, : If ji x 0 Then uan 
j : : : p "x is negative 
continues execution without executing the © abs (x)>x 
statement or block of statements. -EndIf 
block can be either a single statement or a i 
sequence of statements separated with the “:” 
character. 
If Boolean expression Then Program segment: 
block1 . 
Else : 
block2 :If x<0 Then 
: Disp "x is negative" 
Endlf : Else 
Disp "x is positive or zero" 
If Boolean expression evaluates to true, EndIf 
executes block1 and then skips block2. : 
If Boolean expression evaluates to false, skips 
block1 but executes block2. 
block1 and block2 can be a single statement. 
If Boolean expression! Then Program segment: 
block1 : 
Elself Bool ressioné Then : 
ee ane one :If choice=1 Then 
: : Goto optionl 
: ElseIf choice=2 Then 
Elself Boolean expressionN Then í Goto option2 
blockN : Elself choice=3 Then 
Endlf : Goto option3 
: ElseIf choice=4 Then 
Allows for program branching. If Boolean A : P rn Exiting Program 


expression] evaluates to true, executes block1. : EndIf 
If Boolean expression1 evaluates to false, : 
evaluates Boolean expression2, etc. 


imag(expression1) = expression imag(1+27) (ENTER 2 
imag(expression1) returns the imaginary part imag(Z) (ENTER 0 
of the argument. , : 

imag(x+iy ) (ENTER y 
Note: All undefined variables are treated as 
real variables. See also real() (page 432). 

imag(list1) = list imag({-3,4-¢,¢}) (ENTER {0 -1 1} 
Returns a list of the imaginary parts of the 
elements. 

imag(matrixl) = matrix jmag(La,b;ic,éd]) [MER i} 0] 


Returns a matrix of the imaginary parts of the 
elements. 
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Input Program segment: 


Pauses the program, displays the current : 
Graph screen, and lets you update variables :©Get 10 points from the Graph 
xc and yc (also re and @c for polar coordinate Screen 


mode) by positioning the graph cursor. : Fo $ ae »10 
When you press [ENTER], the program resumes. : XC?XLISTLi] 
: yc>YLISTLil 
:EndFor 
Input [promptString,] var Program segment: 
Input [promptString], var pauses the program, : 
displays promptString on the Program I/O :For 1,1,9,1 
screen, waits for you to enter an expression, : "Enter x" & string(i)>stri 
and stores the expression in variable var. : enanti; str1,#(right(str1,2)) 
If you omit promptString, “?” is displayed as a : 
prompt. 
InputStr [promptString,] var Program segment: 


Pauses the program, displays promptString on : 

the Program I/O screen, waits for you to :InputStr "Enter Your Name",strl 
enter a response, and stores your response as : 

a string in variable var. 


If you omit promptString, “?” is displayed as a 
prompt. 


Note: The difference between Input and 
InputStr is that InputStr always stores the 
result as a string so that “” are not required. 


inString(s7vcString, subString[, start]) = integer He ring("Hello there","the") 7 


Returns the character position in string "ABCEFG">s1:If inString(sl, 
srcString at which the first occurrence of "D")=0:Disp "D not found." ENER 
string subString begins. i D i not found. 


start, if included, specifies the character 
position within srcString where the search 
begins. Default = 1 (the first character of 
srcString). 


If srcString does not contain subString or start 
is > the length of srcString, returns zero. 
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int(expression) = integer int(-2.5) ENER ay ee 
Mee Se int([-1.234,0,0.371) ME 
int(matrixl) => matrix [-2. 00.] 


Returns the greatest integer that is less than 
or equal to the argument. This function is 
identical to floor(). 


The argument can be a real or a complex 
number. 


For a list or matrix, returns the greatest 
integer of each of the elements. 


intDiv(nwmber1, number?) = integer intDiv(~-7,2) ENER -3 
intDiv(list1, list?) = list sues 
intDiv(matrix1, matrix2) => matrix RAEN AA 5) [ETER 0 


intDiv({12,-14,-16},{5,4,-3}) ENER 
{2 -3 5} 


Returns the signed integer part of argument 1 
divided by argument 2. 


For lists and matrices returns the signed 
integer part of argument 1 divided by 
argument 2 for each element pair. 


iPart(nwmber) = integer iPart(-1.234) (ENER =I; 
iPart(list1) = list , 
iPart(matrixl) = matrix iPart({3/2,-2.3,7.003}) ENER 

(1 a 


Returns the integer part of the argument. 


For lists and matrices, returns the integer 
part of each element. 


The argument can be a real or a complex 
number. 


Item itemNameString See Custom example on page 386. 
Item itemNameString, label 


Valid only within a Custom...EndCustm or 
ToolBar...EndTBar block. Sets up a drop-down 
menu element to let you paste text to the 
cursor position (Custom) or branch to a label 
(ToolBar). 


Note: Branching to a label is not allowed 
within a Custom block (page 386). 
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Lbl labelName 


Defines a label with the name labelName in 
the program. 


You can use a Goto labelName instruction to 
transfer program control to the instruction 
immediately following the label. 


labelName must meet the same naming 
requirements as a variable name. 


lcm(number1, number?) = expression 
lem(list1, list?) => list 
lcm(matrix1, matrix?) = matrix 


Returns the least common multiple of the 
two arguments. The Icm of two fractions is 
the Icm of their numerators divided by the 
gcd of their denominators. The Icm of 
fractional floating-point numbers is their 
product. 


For two lists or matrices, returns the least 
common multiples of the corresponding 
elements. 


Program segment: 


:Lbl 1b11 

:InputStr "Enter password", strl 

:If strl#password 
Goto 1b11 

:Disp "Welcome to ... 


1cm(6,9) ENER 18 


1cm({1/3,714,16},{2/15,7,5}) [ENER 
{2/3 14 80} 


left(sourceString[, num]) = string 


Returns the leftmost num characters 
contained in character string sourceString. 


If you omit num, returns all of sourceString. 
left(list1[, num]) = list 


Returns the leftmost num elements contained 

in list1. 

If you omit num, returns all of list1. 
left(comparison) = expression 


Returns the left-hand side of an equation or 
inequality. 
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left("Hello",2) EMER "He" 
left({1,3,-2,4},3) (me {1 3 -2} 
left(x<3) ENER x 


limit(expression1, var, point, direction]) = imit(2x+3,x,5) [ENER 13 
expression Ianni z 
limit(list1, var, point[, direction]) = list ITELLA 0L) [ENTER 
limit(matrix1, var, point|, direction]) = matrix limit(sin(x)/x,x,0) ENER 1 
Returns the limit requested. limit((sin(xt+h)-sin(x))/h,h,0) ENER 
cos(x) 
direction: negative=from left, positive=from 
right, otherwise=both. (If omitted, direction limit((1+1/n)*n,n,co) ENER e 
defaults to both.) 


Limits at positive oo and at negative œ are 
always converted to one-sided limits from the 
finite side. 


Depending on the circumstances, limit() 
returns itself or undef when it cannot 
determine a unique limit. This does not 
necessarily mean that a unique limit does not 
exist. undef means that the result is either an 
unknown number with finite or infinite 
magnitude, or it is the entire set of such 


numbers. 

limit() uses methods such as L’Hopital’s rule, limit(a*x,X,°eo) [NER undef 
so there are unique limits that it cannot o. 

determine. If expression! contains undefined 1 imit(a*x,x,0o) | a>1 [ENER eo 


variables other than var, you might have to 
constrain them to obtain a more concise 
result. 


limit(a*x,x,eo)|a>0 and a<1 (ENTER 0 


Limits can be very sensitive to rounding 
error. When possible, avoid the APPROX 
setting of the Exact/Approx mode and 
approximate numbers when computing 
limits. Otherwise, limits that should be zero 
or have infinite magnitude probably will not, 
and limits that should have finite non-zero 
magnitude might not. 


Line xStart, yStart, xEnd, yEnd{[, drawMode] In the ZoomStd window, draw a line and 


, then erase it. 
Displays the Graph screen and draws, erases, 


or inverts a line segment between the Line 0,0,6,9 (ENTER 
window coordinates (xStart, yStart) and 
(xEnd, yEnd), including both endpoints. 


If drawMode = 1, draws the line (default). 
If drawMode = 0, turns off the line. 
If drawMode = ~1, turns a line that is on to off ic 


HOME 
or off to on (inverts pixels along the line). ia l e 7 0,6,9, 0 (ENTER 


Note: Regraphing erases all drawn items. See 
also PxlLine (page 428). 
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LineHorz y [, drawMode] In a ZoomStd window: 


Displays the Graph screen and draws, erases, LineHorz 2.5 (ENTER 
or inverts a horizontal line at window 
position y. 


If drawMode = 1, draws the line (default). 

If drawMode = 0, turns off the line. 

If drawMode = ~1, turns a line that is on to off 
or off to on (inverts pixels along the line). 


Note: Regraphing erases all drawn items. See 
also PxlHorz (page 428). 


LineTan expression1, expression2 In function graphing mode and a ZoomTrig 
i i window: 
Displays the Graph screen and draws a line 
tangent to expression1 at the point specified. G ii ph 7 s(x) 
+] [HOME 


expression1 is an expression or the name ofa LineTan cos(x) ,n/4 (ENTER 
function, where x is assumed to be the 
independent variable, and expression? is the x 
value of the point that is tangent. 


Note: In the example shown, expression! is 
graphed separately. LineTan does not graph 
expressionI. 


f 


LineVert x [, drawMode] In a ZoomStd window: 


Displays the Graph screen and draws, erases, LineVert -2.5 [NTR 
or inverts a vertical line at window position x. 


If drawMode = 1, draws the line (default). 

If drawMode = 0, turns off the line. 

If drawMode = ^1, turns a line that is on to off 
or off to on (inverts pixels along the line). 


Note: Regraphing erases all drawn items. See 
also PxIVert (page 429). 
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LinReg list1, list2[, [list3] [, list4, list5]] In function graphing mode: 
Calculates the linear regression and updates {0,1,2,3,4,5,6}>L1 ENER {0 1 2 ...} 
all the system statistics variables. {0,2,3,4,3,4,6}>L2 [MER = 
LinR L1,L2 D 
All the lists must have equal dimensions S h ST at [ENTER — One 


except for list5. 


list1 represents xlist. 

list2 represents ylist. 

list3 represents frequency. 

list4 represents category codes. 

list5 represents category include list. 


.resrid 
.Peorld 
„910366 
6820767 


Note: list through list4 must be a variable 


name or cl—c99 (columns in the last data 

variable shown in the Data/Matrix Editor). ENTER 

list5 does not have to be a variable name and Regeq(x)>y1(x) (IER vone 
cannot be c1-c99 NewPlot 1,1,L1,L2 ENTR Done 


Ce] [GRAPH] 


listmat(list [, elementsPerRow]) => matrix listbmat({1,2,3}) ENER [1 2 3] 
Returns a matrix filled row-by-row with the listbmat({1,2,3,4,5},2) [ENER 
elements from list. [3 ‘] 
elementsPerRow, if included, specifies the 5 0 
number of elements per row. Default is the 
number of elements in list (one row). 
If list does not fill the resulting matrix, zeros 
are added. 
In(expression1) = expression n(2.0) (ENTER 
In(list1) = list 
If complex format mode is REAL: 
Returns the natural logarithm of the In({-3,1.2,5}) ENER 
argument. Error: Non-real result 
For a list, returns the natural logarithms of If complex format mode is 
the elements. RECTANGULAR: 


In({-73,1.2,5}) EMER 
{1n(3) + met .182... 1n(5)} 
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LnReg list1, list2[, [list3] [, list4, list5]] In function graphing mode: 
Calculates the logarithmic regression and {1,2,3,4,5,6,7,8}>L1 Ewen) {1 2 3 ...} 
updates all the system statistics variables. {1,2,2,3,3,3,4,4}>L2 MER) {1 2 2 ...} 
LnR L1,L2 D 
All the lists must have equal dimensions S $ A at aa one 
except for list5. F 
pS VARS 
list1 represents xlist. oe ee 


list2 represents ylist. b =1. 41041 
list3 represents frequency. 

list4 represents category codes. 

list5 represents category include list. 


Enter=0k 


Note: list1 through list4 must be a variable 


name or cl—c99 (columns in the last data ENTER 
variable shown in the Data/Matrix Editor). Regeq(x)>y1 (x) [ENTER Done 
F f NewPlot 1,1,L1,L2 ENER Done 
list5 does not have to be a variable name and 
cannot be cl-c99. [+] [GRAPH] 
Local var1[, var2] [, var3] ... Program listing: 
Declares the specified vars as local variables. :prgmname() 
Those variables exist only during evaluation Prgm 
f function and are deleted el xiy 
of a program or function and are delete :Input "Enter x",x 
when the program or function finishes :Input "Enter y",y 
execution. :Disp x*y 
:EndPrgm 


Note: Local variables save memory because 

they only exist temporarily. Also, they do not Note: x and y do not exist after the 
disturb any existing global variable values. program executes. 

Local variables must be used for For loops 

and for temporarily saving values in a multi- 

line function since modifications on global 

variables are not allowed in a function. 


Lock var1[, var2] ... {1,2,3,4}>L1 [ENER {1,2,3,4} 
Locks the specified variables. This prevents Lock L1 (ER Done 
you from accidentally deleting or changing DelVar L1 [ETER 
the variable without first using the unlock Error: Variable is locked or protected 


instruction on that variable. 


In the example to the right, the variable L1 is 
locked and cannot be deleted or modified. 


Note: The variables can be unlocked using 
the unlock command (page 451). 
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log(expression1) = expression log(2.0) (ENER .301... 
log(list1) = list 


If complex format mode is REAL: 


Returns the base-10 logarithm of the log({-3,1.2,5}) [NER 


argument. Error: Non-real result 
For a list, returns the base-10 logs of the If complex format mode is 
a RECTANGULAR: 
log({-3,1.2,5}) [MER 
1n(3) T 7 1n(5) 
(tacioy + Tarrori -079.. } 


Loop Program segment: 
block 
EndLoop i 
:1>i 
Repeatedly executes the statements in block. : Loop 
Note that the loop will be executed endlessly, : Rand(6)>diel 
unless a Goto or Exit instruction is executed : Rand(6)>die2 
within block : If diel=6 and die2=6 
: Goto End 

block is a sequence of statements separated Tipe 


with the “:” character. Lb] End 
:Disp "The number of rolls is", i 


matlist(matrix) = list matèlist([1,2,3]) ENER {1 2 3} 
Returns a list filled with the elements in [1,2,3;4,5,6]>M1 ENER 
matrix. The elements are copied from matrix il f a 
row Dy BOW: mat»list(M1) [ER (123456) 


max(expression1, expression?) = expression max(2.3,1.4) ENER 2.3 


max(list1, list2) = list max({1,2},{-4,3}) MER {1 3} 
max(matrixl, matrix2) => matrix 


Returns the maximum of the two arguments. 
If the arguments are two lists or matrices, 
returns a list or matrix containing the 
maximum value of each pair of 
corresponding elements. 


max(list) = expression max({0,1,-7,1.3,.5}) ENER 1.3 


Returns the maximum element in list. 


max(matrixl) = matrix max([1,73,7;74,0,.3]) [MER [1 0 7] 


Returns a row vector containing the 
maximum element of each column in 
matrixl. 


Note: See also fMax() (page 400) and min() 
(page 417). 
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mean(list) = expression mean({.2,0,1,-.3,.4}) [ENER .26 


Returns the mean of the elements in list. 


mean(matrix1) = matrix In vector format rectangular mode: 


Returns a row vector of the means of all the mean([.2,0;-1,3;.4,-.5]) ENER 
columns in matrix1. [-.133... .833...] 


mean([1/5,0;-1,3;2/5,-1/2]) ENER 


[-2/15 5/6] 
median(list) = expression median({.2,0,1,~-.3,.4}) ENER .2 
Returns the median of the elements in list1. 
median(matrix1) = matrix median([.2,0;1,-.3;.4,7.5]) ENER 
[.4 -.3] 


Returns a row vector containing the medians 
of the columns in matrix1. 


Note: All entries in the list or matrix must 
simplify to numbers. 


MedMed list, list2[, [list3] [, list4, list5]] In function graphing mode: 
Calculates the median-median line and {0,1,2,3,4,5,6}>L1 [ENER {0 1 2 ...} 
updates all the system statistics variables. {0,2,3,4,3,4,6}>L2 MER {0 2 3 ...} 
MedMed L1,L2 D 
All the lists must have equal dimensions S h ow S tat ENTER = a 


except for list5. 


list1 represents xlist. 

list2 represents ylist. 

list3 represents frequency. 

list4 represents category codes. 

list5 represents category include list. 


Note: list through list4 must be a variable Enter=OK 


name or cl—c99 (columns in the last data 


variable shown in the Data/Matrix Editor). ENTER 

list5 does not have to be a variable name and Regeq(x)>y1(x) (WER Done 

cannot be cl-c99. NewPlot 1,1,L1,L2 [ENER Done 
[+] [GRAPH] 
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mid(sourceString, start|, count]) = string mid("Hello there", 2) ENER 
"ello there" 
Returns count characters from character mid("Hello there",7,3) (EMER "the" 
string sourceString, beginning with character 
number start. mid("Hello there",1,5) ENER] "Hello" 
mid("Hello there",1,0) ENER ne 


If count is omitted or is greater than the 
dimension of sourceString, returns all 
characters from sourceString, beginning with 
character number start. 


count must be > 0. If count = 0, returns an 
empty string. 


mid(sourceList, start |, count]) = list mid({9,8,7,6},3) ENER {7 6} 


Returns count elements from sourceList, mid({9,8,7,6}],2,2) [MER (8 7} 
beginning with element number start. mid({9,8,7,6},1,2) (ENTER {9 8} 


If count is omitted or is greater than the mid({9,8,7,6},1,0) ENER E 
dimension of sourceList, returns all elements 

from sourceList, beginning with element 

number start. 


count must be = 0. If count = 0, returns an 
empty list. 


mid(sourceStringList, start|, count]) = list mid({"A","B","C","D"},2,2) EER TE 


Returns count strings from the list of strings 
sourceStringList, beginning with element 
number start. 


ENTER 1.4 


min(expression1, expression?) = expression min(2.3,1.4) 


min(listt, list?) = list min({1,2},(-74,3}) [E {-4 2} 
min(matrix1, matrix2) => matrix 


Returns the minimum of the two arguments. 
If the arguments are two lists or matrices, 
returns a list or matrix containing the 
minimum value of each pair of corresponding 
elements. 


min(list) = expression min({0,1,-7,1.3,.5}) EMER -7 


Returns the minimum element of list. 


min(matrixl) = matrix min([1,-73,7;74,0,.3]) ENER 


Returns a row vector containing the 
minimum element of each column in matrix1. 


Note: See also fMin() (page 401) and max() 
415). 
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mod(expression1, expression?) = expression mod(7,0) (ENTER 7 
mod(list1, list?) = list mod(7,3) ENER 1 
mod(matrix1, matrix?) = matrix 
mod(-7,3) (ENTER 2 
Returns the first argument modulo the 
second argument as defined by the identities: mod(7,-3) [NER -2 
mod(x,0) = x mod ( -7 ,-3) (ENTER -1 
mod(x,y) = x-y floor(x/ 
Oy) E oy) mod({12,-14,16},{9,7,~-5}) ENER 
When the second argument is non-zero, the {3 0 -4} 


result is periodic in that argument. The result 
is either zero or has the same sign as the 
second argument. 


If the arguments are two lists or two 
matrices, returns a list or matrix containing 
the modulo of each pair of corresponding 
elements. 


Note: See also remain() (page 433). 


MoveVar var, oldFolder, newF older {1,2,3,4}>L1 [ENER {1 2 3 4} 
MoveVar L1,Main,Games ENER Done 


Moves variable var from oldFolder to 
newFolder. If newFolder does not exist, 
MoveVar creates it. 


mRow (expression, matrixl, index) = matrix mRow(-1/3,[1,2;3,4],2) [ENER 


Returns a copy of matrix1 with each element 
in row index of matrix1 multiplied by 


expression. 
mRowAdd (expression, matrix1, index1, index2) mRowAdd(-3,[1,2;3,4],1,2) ENER 
=> matrix [ 7 s ] 


Returns a copy of matrix1 with each element mRowAdd(n,[a,b:c,d],1,2) ENER 
in row index? of matrix1 replaced with: PE eee E b 
[ a-ntc ben+d ] 


expression X row indexl + row index? 
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f l : .(z-2).(z-1 
nCr(expression1, expression?) = expression nCr(z,3) z-(z-2)+(z-1) 


6 
For integer expression1 and expression2 with 
expression1 2 expression2 = 0, nCr() is the ans(1)|z=5 10 
number of combinations of expression! things z! 
taken expression? at a time. (This is also nCr(z,c) 
known as a binomial coefficient.) 


Both arguments can be integers or symbolic ANS LP POPE CZ ye) 


expressions. 
nCr(expression, 0) = 1 
nCr(expression, negInteger) > 0 


nCr(expression, posInteger) = expression- 
(expression-1)... (expression —posInteger+1)/ 
posInteger! 


nCr(expression, nonInteger) = expression!/ 
((expression-nonInteger)! + nonInteger!)) 


nCr({5,4,3},{2,4,2}) Ewen) {10 1 3} 


nCr(list1, list?) = list 


Returns a list of combinations based on the 
corresponding element pairs in the two lists. 


The arguments must be the same size list. 


nCr([6,5;4,3],[2,2;2,2]) ENER 


nCr(matrixl, matrix?) => matrix 


Returns a matrix of combinations based on 
the corresponding element pairs in the two 
matrices. 


The arguments must be the same size matrix. 


nDeriv(expression1, var[,h]) = expression nDeriv(cos(X),X,h) (ENTER 
-(cos(x-h)-cos(x+h)) 


Returns the numerical derivative as an 2h 
expression. Uses the central difference 
quotient formula. 


limit(nDeriv(cos(x),x,h),h,0) ENER 


-sin(x) 
ae ac value. If k is omitted, it defaults nDeriv(x*3,x,0.01) (WER 
o 0.001. 3.+(x2+.000033) 
Note: See also avgRC() (page 379) and d() nDeriv(cos(x),x) |x=n/2 ENER 
(page 388). -1 
NewData dataVar, list1|, list] [, list3]... NewData mydata,{1,2,3},{4,5,6} Do 


Creates data variable dataVar, where the 


columns are the lists in order. (Go to the Data/Matrix Editor and open 


the var mydata to display the data variable 
Must have at least one list. below.) 


list1, list2, ..., listn can be lists as shown, 
expressions that resolve to lists, or list 
variable names. 


1 Cs ee ee 


NewData makes the new variable current in 
the Data/Matrix Editor. 
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NewFold folderName NewFold games (ENTER Done 


Creates a user-defined folder with the name 
folderName, and then sets the current folder 
to that folder. After you execute this 
instruction, you are in the new folder. 


newList(nwmElements) = list newList(4) [ENER {0 0 0 0} 


Returns a list with a dimension of 
numElements. Each element is zero. 


newMat(nwmRows, numColumns) => matrix newMat (2,3) EWR 


Returns a matrix of zeros with the dimension 
numRows by numColumns. 


NewPic matrix, picVar [, maxRow]|[, maxCol] 


NewPic [1,1;2,2;3 
5,1;4,2;2,4;1,5 


Creates a pic variable picVar based on matrix. 
matrix must be an nx2 matrix in which each 
row represents a pixel. Pixel coordinates 
start at 0,0. If picVar already exists, NewPic 
replaces it. 


RclPic xpic ENER 


The default for picVar is the minimum area 

required for the matrix values. The optional 
arguments, maxRow and maxCol, determine 

the maximum boundary limits for picVar. 


NewPlot n, type, xList [,[yList], [frqList], [catList], FnOff (ENTER Done 
adaa ie n [ oer, PlotsOff (ENER Done 
i i {1,2,3,4}>L1 MER {1 2 3 4} 
Creates a new plot definition for plot numbern. {2,3,4,5}>L2 ENER {2 3 4 5} 
NewPlot 1,1,L1,L2,,,,4 [ENER Done 
type specifies the type of the graph plot. 
1 = scatter plot Press [¢] [GRAPH] to display: 
2 = xyline plot 
3 = box plot i 
4 = histogram we 


mark specifies the display type of the mark. 


= 9 (box) 
2 = x (cross) 
3 = + (plus ) 
= = (Square) 
= + (dot) 


bucketSize is the width of each histogram 
“bucket” (type = 4), and will vary based on 
the window variables xmin and xmax. 
bucketSize must be >0. Default = 1. 


Note: n can be 1-9. Lists must be variable 
names or cl—c99 (columns in the last data 
variable shown in the Data/Matrix Editor), 
except for includeCatList, which does not 
have to be a variable name and cannot be 
cl-c99. 
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nint(expression1, var, lower, upper) = expression nInt(e*(-x*2),x,71,1) [ENTER 1.493... 


If the integrand expression1 contains no 
variable other than var, and if lower and upper 
are constants, positive œ, or negative œ, then 
nint() returns an approximation of 
J(expression1, var, lower, upper). This 
approximation is a weighted average of some 
sample values of the integrand in the interval 
lower<var<upper. 


The goal is six significant digits. The adaptive nInt(cos(x),x,-x,a+1—-12) [ENER 


algorithm terminates when it seems likely -1.041...£-12 
that the goal has been achieved, or when it 

seems unlikely that additional samples will J(cos(x),xX,-m,n+10%(-12) ) ENTER 

yield a worthwhile improvement. 1 


sin (1000000000000 
A warning is displayed (“Questionable 
accuracy”) when it seems that the goal has not 
been achieved. 


ENTER -1.6712 


ans(1)[4 


Nest nint() to do multiple numeric integration. nInt(nInt(e*(-x#y)/V(x*2-y%2), 
Integration limits can depend on integration Ys~XyX)yX,0,1) [ENTER 3.304... 
variables outside them. 


Note: See also J() (page 464). 


norm(matrix) = expression norm([a,b;c,d]) ENER fa2+b2+c2+d2 
Returns the Frobenius norm. norm({1,2;3,4]) (ENTER 30 
not(Boolean expression!) = Boolean expression not (2>=3 true 
not(x<2) (ENTER x22 


Returns true, false, or a simplified Boolean 
expression]. not(not(innocent) ) EMER innocent 
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nPr(expression1, expression?) = expression nPr(z,3) ENER z°(z-2)+(z-1) 


For integer expression1 and expression2 with ans(1)|z=5 (ENTER 60 
expression1 > expression2 > 0, nPr() is the 1 

number of permutations of expression1 things "Pr(z,~3) (ENTER (z+1)°(z+2)°(z+3) 
taken expression2 at a time. 


z! 
Both arguments can be integers or symbolic NPr(z,c) (NR (z-c)! 


expressions. 


ans(1)#nPr(z-c, ~c) (ENTER 1 


nPr(expression,0) => 1 


nPr(expression, negInteger) = 1/((expression+1)- 
(expression+2)... (expression -negInteger)) 


nPr(expression, posInteger) = expression: 
(expression-1)... (expression —posInteger+1) 


nPr(expression, nonInteger) = expression!/ 
(expression -—nonInteger)! 


Returns a list of permutations based on the 
corresponding element pairs in the two lists. 


The arguments must be the same size list. 


nPr(matrixl, matrix2) = matrix nPr([6,5;4,3],[2,2;2,2]) ENER 


Returns a matrix of permutations based on 
the corresponding element pairs in the two 
matrices. 


The arguments must be the same size matrix. 


nSolve(equation, var) = number or error_string nSolve(x*2+5x-25=9 , x) [ENTER 
3.844... 
Iteratively searches for one approximate real 
numeric solution to equation for its one nSolve(x*2+5x-25=9,x) | x<0 (ENTER 
variable var. “8.844... 


nSolve() is often much faster than solve() or nSolve(((1+r)*24-1)/r=26,r) |r>0 
zeros(), particularly if the “|” operator is used and r<.25 0068... 
to constrain the search to a relatively small 

interval that contains exactly one simple 


solution. 
nSolve() attempts to determine either one nSolve(x*2="1,x) (ENTER ; 
point where the residual is zero or two no solution found 


relatively close points where the residual has 
opposite signs and the magnitude of the 
residual is not excessive. If it cannot achieve 
this using a modest number of sample points, 
it returns the string “no solution found.” 


Therefore, if you use nSolve() in a program, 
you can use getType() (page 405), to check 
for a numeric result before using the result in 
an algebraic expression. 


Note: See also cSolve() (page 385), cZeros() 
(page 387), solve() (page 442), and zeros() 
(page 453). 
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OneVar list [[, list2] [, list3] [, list] 


Calculates 1-variable statistics and updates 
all the system statistics variables. 


All the lists must have equal dimensions 
except for list4. 


list1 represents xlist. 

list2 represents frequency. 

list3 represents category codes. 

list4 represents category include list. 


Note: list1 through list3 must be a variable 
name or cl—c99 (columns in the last data 
variable shown in the Data/Matrix Editor). 


list4 does not have to be a variable name and 


cannot be c1-c99. 


Boolean expression1 or Boolean expression? => 
Boolean expression 


Returns true or false or a simplified form of 
the original entry. 


Returns true if either or both expressions 
simplify to true. Returns false only if both 
expressions evaluate to false. 


Note: See xor (page 453). 


{0,2,3,4,3,4,6}>L1 ENER 
OneVar L1 MER 
ShowStat (ENTER 


Done 


=3. 142857 
Ze 


4 =?! 
medStatrs. 
Enter=0k 


x23 or x24 (ENTER 


Program segment: 
If x<0 or x25 
Goto END 


If choice=1 or choice=2 
Disp "Wrong choice" 


ord(string) = integer 
ord(list1) = list 


Returns the numeric code of the first 
character in character string string, or a list 
of the first characters of each list element. 


See Appendix B for a complete listing of 
TI-92 characters and their codes. 


ord("hello") ENER 104 
char(104) ENER "Hr 
ord(char(24) ) ENER 24 


ord({"alpha","beta"}) ENER] {97 98} 


Output row, column, exprOrString 


Displays exprOrString (an expression or 
character string) on the Program I/O screen 
at the text coordinates (row, column). 


If Pretty Print = ON, exprOrString is “pretty 
printed.” 


Program segment: 


:randseed(1147) 
:ClrI0 
:For i,1,100,10 
Output i, rand(200),"Hello"” 
:EndFor 


Result after execution: 


Hella 
Hello 
Hello 
Hello 
Hella 
Hello 
Hello 
Hello 
Hello 
Hello 
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P>Rx(rExpression, Expression) = expression In Radian angle mode: 
P>Rx(rList, OList) = list 
P>Rx(7Matrix, Matrix) = matrix PbRx (ry) (ENTER 
Returns the equivalent x-coordinate of the PrRx(4, 60°) (ENTER 
(r, 8) pair. 


PoRx({-3,10,1.3},{2/3, -m/4,0}) (ENTER 


cos(@)-r 


Note: The 6 argument is interpreted as either { -3/2 542 1.3 } 


a degree or radian angle, according to the 
current angle mode. If the argument is an 
expression, you can use ° (page 467) 

or ' (page 467) to override the angle mode 
setting temporarily. 


P>Ry(rExpression, Expression) = expression In Radian angle mode: 
P»Ry(rList, OList) = list 
PyRy(rMatrix, 0Matrix) = matrix PbRy (r,0) (ENTER 
Returns the equivalent y-coordinate of the PhRy(4,60°) [ENTER 
(r, 8) pair. 


Note: The 0 argument is interpreted as either 73+V3 
a degree or radian angle, according to the 2 
current angle mode. If the argument is an 

expression, you can use ° (page 467) 

or ' (page 467) to override the angle mode 

setting temporarily. 


PoRy({-3,10,1.3},{n/3, -m/4,0}) (ENTER 
“5.2 0. } 


sin(@)-r 


2-V3 


PassErr Program listing: 


Passes an error to the next level. (See ClrErr on page 381.) 


If “errornum” is zero, PassErr does not do 
anything. 


The Else clause in the program should use 
ClrErr or PassErr. If the error is to be 
processed or ignored, use ClrErr. If what to 
do with the error is not known, use PassErr 
to send it to the next error handler. (See also 
ClrErr.) 


Pause [expression] Program segment: 


Suspends program execution. 


:D el Var tem 
If you include expression, displays expression p 


:1>t 1 

on the Program I/O screen. : ioc 

Program execution resumes when you :Disp temp[2] 

press [ENTER]. pater aN Pattern 
:For 1,3, 


temp[i-2]+templi-1] >temp[i] 


Disp tempLi] 


Disp temp, "Can you guess the 


next number?" 
Pause 
:EndFor 
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PlotsOff 1,2,5 [ENER Done 


PlotsOff [1] [, 2] [, 3] ... [, 9] 


Turns off the specified plots for graphing. 


When in 2-graph mode, only affects the active 


graph. 


If no parameters, then turns off all plots. 


PlotsOff ENER Done 


PlotsOn 2,4,5 ENER Done 


PlotsOn [1] [, 2] [, 3] ... [, 9] 


Turns on the specified plots for graphing. 


When in 2-graph mode, only affects the active 


graph. 


If you do not include any arguments, turns on 


all plots. 


PlotsOn [ENTER Done 


vector Polar 


Displays vector in polar form [r 28]. The 
vector must be of dimension 2 and can be a 
row or a column. 


Note: >Polar is a display-format instruction, 


not a conversion function. You can use it only 


at the end of an entry line, and it does not 
update ans. 


Note: See also >Rect (page 433). 


[1,3.]>Polar E 


[x,y] }Polar ENER 


aCl 


3.]*Polar [3.16225 z 1.24905] 


a(x yJ]rPolar 


[ Ix? + u? £ -tarri{ =] + Esha! | 


polyEval({a,b,c},x) (EMER) a-x2+b-x+c 


polyEval({1,2,3,4},2) ENER 26 


polyEval(list1, expression1) = expression 
polyEval(list1, list?) = expression 


Interprets the first argument as the 
coefficients of a descending-degree 
polynomial, and returns the polynomial 
evaluated for the value of the second 
argument. 


polyEval({1,2,3,4},{2,-7}) 


ENTER 


{26 -262} 


PopUp {"1990","1991","1992"},varl 


PopUp itemList, var 


Displays a pop-up menu containing the 
character strings from itemList, waits for you 
to select an item, and stores the number of 
your selection in var. 


The elements of itemList must be character 
strings: {item1String, item2String, 
item3String, ...} 


If var already exists and has a valid item 
number, that item is displayed as the default 
choice. 


itemList must contain at least one choice. 


ENTER 
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PowerReg list 1, list2[, [list3] [, list4, list5]] In function graphing mode: 


Calculates the power regression and updates {1,2,3,4,5,6,7}>L1 ENER (123 ced 


all the system statistics variables. {1,2,3,4,3,4,6}>L2 MER {12> 3) acct 
All the lists must have equal dimensions £ hoa 5 À R Eee L2 ETER Done 


except for list5. 


list1 represents xlist. Ja a'b oe 
list2 represents ylist. b =, 806339 
list3 represents frequency. 

list4 represents category codes. 

list5 represents category include list. 


Enter=0k 


Note: list1 through list4 must be a variable 


name or cl—c99 (columns in the last data ENTER 
variable shown in the Data/Matrix Editor). Regeq(x)>y1(x) ENER Done 
list5 does not have to be a variable name and =NewPlot 1,1,L1,L2 [NER Done 
cannot be cl-c99. [5] [GRAPH] 
ia} 
Prgm Program segment: 
EndPrgm :prgmname() 


:Prgm 
Required instruction that identifies the ; 
beginning of a program. Last line of program :EndPrgm 
must be EndPrgm. 


product(list) = expression product({1,2,3,4}) ENER 24 


Returns the product of the elements product({2,x,y}) [ENER 2rxry 
contained in list. 


meee mi product([1,2,3;4,5,6;7,8,91) ENER 
product(matrixl) = matrix [28 80 162] 


Returns a row vector containing the products 
of the elements in the columns of matrix1. 


Prompt var1[, var2] [, var3] ... Program segment: 


Displays a prompt on the Program I/O screen : 
for each variable in the argument list, using Prompt A,B,C 
the prompt var1?. Stores the entered 


expression in the corresponding variable. EndPrgm 


Prompt must have at least one argument. 
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propFrac(expression1[, var]) = expression propFrac(4/3) (ENTER 1 + 1/3 


propFrac(rational_number) returns propFrac(-4/3) [ENER “1-1/3 
rational_number as the sum of an integer and 

a fraction having the same sign and a greater 

denominator magnitude than numerator 

magnitude. 


propFrac(rational_expression,var) returns the prop F rac( (x*2+x+1)/(x+1)+ 
sum of proper ratios and a polynomial with (y^2+y+1)/(y+1),x) ENTER 
respect to var. The degree of var in the 

denominator exceeds the degree of var in the 


wfeetd _wetued 


7 propFrrac| 


numerator in each proper ratio. Similar x41 Jti °* 
powers of var are collected. The terms and 1 p watt 
their factors are sorted with var as the main sce wee 
variable. 


propFrac(ans(1)) 


If var is omitted, a proper fraction expansion 
is done with respect to the most main 
variable. The coefficients of the polynomial 
part are then made proper with respect to . propFirac|—!— ares 
their most main variable first and so on. 


wei ** + yet 
For rational expressions, propFrac() is a 
faster but less extreme alternative to expand() 
(page 397). 
PtChg x, y Note: PtChg through PtText show 
PtChg xList, yList continuing similar examples. 


PtChg 2,4 (ENTER 
Displays the Graph screen and reverses the 3 


screen pixel nearest to window coordinates : 
(z, y). 


PtOff x, y PtOff 2,4 (ENTER 


PtOff «List, yList 
Displays the Graph screen and turns off the 
screen pixel nearest to window coordinates 
(a, y). 


PtOn x, y PtOn 3,5 ENER 


PtOn xList, yList . 
Displays the Graph screen and turns on the 
screen pixel nearest to window coordinates 
(z, y). 


ptTest (x, y) = Boolean constant expression ptTest(3,5) [ENER true 
ptTest (xList, yList) = Boolean constant expression 


Returns true or false. Returns true only if the 
screen pixel nearest to window coordinates 
(x, y) is on. 
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PtText string, x, y PtText "sample",3,5 [ENER 


Displays the Graph screen and places the Sample 
character string string on the screen at the 

pixel nearest the specified (x, y) window 

coordinates. 


string is positioned with the upper-left corner 
of its first character at the coordinates. 


PxiChg row, col Px1Chg 2,4 (ENTER 


PxIChg rowList, colList 
Displays the Graph screen and reverses the 
pixel at pixel coordinates (row, col). 
Note: Regraphing erases all drawn items. 


PxiCrel row, col, r [, drawMode] Px1Crcl 50,125,40,1 [ENER 


Displays the Graph screen and draws a circle 
centered at pixel coordinates (row, col) with a 
radius of r pixels. 


If drawMode = 1, draws the circle (default). 
If drawMode = 0, turns off the circle. 

If drawMode = -1, inverts pixels along the 
circle. 


Note: Regraphing erases all drawn items. See 
also Circle (page 381). 


PxlHorz row |, drawMode] PxlHorz 25,1 (ENTER 


Displays the Graph screen and draws a 
horizontal line at pixel position row. 

If drawMode = 1, draws the line (default). 

If drawMode = 0, turns off the line. 

If drawMode = -1, turns a line that is on to off 


or off to on (inverts pixels along the line). 


Note: Regraphing erases all drawn items. See 
also LineHorz (page 412). 


PxiLine rowStart, colStart, rowEnd, colEnd [, drawMode] PxILine 80,20,30,150,1 [MER 


Displays the Graph screen and draws a line 
between pixel coordinates (rowStart, colStart) 
and (rowEnd, colEnd), including both 
endpoints. 

If drawMode = 1, draws the line (default). 


If drawMode = 0, turns off the line. 
If drawMode = -1, turns a line that is on to off 
or off to on (inverts pixels along the line). 


Note: Regraphing erases all drawn items. See 
also Line (page 411) 
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PxlOff row, col PxlHorz 25,1 EMER 
PxlOff rowList, colList PxIOff 25,50 [ENTER 


Displays the Graph screen and turns off the —— 
pixel at pixel coordinates (row, col). 


Note: Regraphing erases all drawn items. 


25,50 
PxlOn row, col Px10n 25,50 (ENTER 
PxlOn rowList, colList 
Displays the Graph screen and turns on the 
pixel at pixel coordinates (row, col). 
Note: Regraphing erases all drawn items. 
pxlTest (row, col) = Boolean expression Px10n 25,50 [ENTER 
pxiTest (rowList, colList) = Boolean expression [HOME] (25,50) (MER ie 
Returns true if the pixel at pixel coordinates x10fF 25,50 EMER 
(row, col) is on. Returns false if the pixel is off. | [HOME] 
PxlTest(25,50) (ENTER false 


Note: Regraphing erases all drawn items. 


PxlText "sample text",20,50 (Enter 


PxIText string, row, col 


Displays the Graph screen and places sample text 
character string string on the screen, starting 
at pixel coordinates (row, col). 


string is positioned with the upper-left corner 
of its first character at the coordinates. 


Note: Regraphing erases all drawn items. 


PxiVert col [, drawMode] PxlVert 50,1 (ENTER 


Draws a vertical line down the screen at pixel 
position col. 


If drawMode = 1, draws the line (default). 

If drawMode = 0, turns off the line. 

If drawMode = -1, turns a line that is on to off 
or off to on (inverts pixels along the line). 


Note: Regraphing erases all drawn items. See 
also LineVert (page 412). 
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QuadReg list1, list2[, [list3] [, list4, list5]] In function graphing mode: 
Calculates the quadratic polynomial {0,1,2,3,4,5,6,7}>L1 Een] {1 2 3 ...} 
regression and updates the system statistics {4,3,1,1,2,2,3,3}>L2 Ewen) {4 3 1 ...} 
variables. QuadReg L1,L2 EMER Done 


ShowStat ENER 


All the lists must have equal dimensions 
except for list5. 


list1 represents xlist. . 

list2 represents ylist. Zz 1 EE 1 
list3 represents frequency. =, 333 182 
list4 represents category codes. 

list5 represents category include list. 


Note: list1 through list4 must be a variable Enter=OK 


name or cl—c99 (columns in the last data 


variable shown in the Data/Matrix Editor). ENTER 

list5 does not have to be a variable name and Regeq(x)>y1(x) ENER Done 

cannot be c1-c99. NewPlot 1,1,L1,L2 ENER Done 
[C+] [GRAPH] 


im) 


QuartReg list, list2[, [list3] [, list4, list5]] In function graphing mode: 
Calculates the quartic polynomial regression {-2,-1,0,1,2,3,4,5,6}>L1 [ENTER 
and updates the system statistics variables. {-2 -1 0 ...} 
All the lists must have equal dimensions {4,351,2,4,2,1,4,6)>L2 [EER 431.3 
except for lists. QuartReg L1,L2 [ENER Done 


ShowStat ENER 


list1 represents xlist. 
list2 represents ylist. 
list3 represents frequency. a x^gtb: x Fto- eet: ete 
list4 represents category codes. =, 023019 


list5 represents category include list. prea 


24564 
1. 995834 
» FOOR42 


Note: list through list4 must be a variable 
name or cl—c99 (columns in the last data 

variable shown in the Data/Matrix Editor). 
list5 does not have to be a variable name and 


cannot be c1-c99. 


r 


3 
a 
b 
© 
d 
e 
R 


ENTER 
Regeq(x)>y1(x) (ENTER Done 
NewPlot 1,1,L1,L2 ENER Done 
Ce] [GRAPH] 
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R>P6 (vExpression, yExpression) = expression In Degree angle mode: 
R>PO (xList, yList) = list RePO( x,y) ENER 
R>PO (xMatrix, yMatrix) = matrix 


Returns the equivalent -coordinate of the 
(x, y) pair arguments. 


es 


erkpatx, yw) 


Note: The result is returned as either a 
degree or radian angle, according to the 
current angle mode. In Radian angle mode: 


R>PO( 3,2) (ENTER 
RbPO([3,-4,2],[0,2/4,1.5]) ENER 


n REPEC, 2) tant(Ze3) 
EPES -4 21,[9 24 1.5) 
[e tang „643501 


nt 


R»Pr (xExpression, yExpression) = expression In Radian angle mode: 
R»Pr (xList, yList) = list 
R»Pr (xMatrix, yMatrix) = matrix 


RèPr(3,2) ENER 
R>Pr(x,y) (ENTER 
Returns the equivalent r-coordinate of the RèPr([3,-4,2],[0,7/4,1.5]) ENER 
(x,y) pair arguments. 


sRePres, 2) 


mReProx, Y) 
x 


"eretz -4 21,[0 4 


rand(n) = expression RandSeed 1147 ENER Done 
n is an integer + zero. tL (Sets the random-number seed.) 
With no parameter, returns the next random rand() [MER 0.158... 
number between 0 and 1 in the sequence. rand(6) ENER 5 
When an argument is positive, returns a rand(-100) ENER -49 


random integer in the interval [1, n]. 
When an argument is negative, returns a 
random integer in the interval [~n, ~1]. 


randMat(numRows, numColumns) => matrix RandSeed 1147 MER er Do e 
Returns a matrix of integers between -9and9 randMat(3,3) [ENER | 72 3 | 
of the specified dimension. 0 4 -6 
Both arguments must simplify to integers. (Note: The values in this matrix will 


change each time you press [ENTER]. ) 


randNorm(mean, sd) = expression RandSeed 1147 (ENTER Done 
randNorm(0,1) ENER 0.492... 
Returns a decimal number from the specific randNorm(3,4.5) ENER -3.543... 


normal distribution. It could be any real 
number but will be heavily concentrated in 
the interval [mean-3*sd, mean+3*sd]. 
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randPoly(var, order) = expression RandSeed 1147 NER Done 
randPoly(x,5) ENER 
Returns a polynomial in var of the specified -2+x543+x4-6+x34+4+x-6 


order. The coefficients are random integers 
in the range ~9 through 9. The leading 
coefficient will not be zero. 


order must be 0-99. 


RandSeed 1147 ENER Done 
rand( ) (ENTER 0.158... 


RandSeed number 


If number = 0, sets the seeds to the factory 
defaults for the random-number generator. If 
number + Q, it is used to generate two seeds, 
which are stored in system variables seed1 
and seed2. 


RclGDB GDBvar RclGDB GDBvar ENER Done 


Restores all the settings stored in the Graph 
database variable GDBvar. 


For a listing of the settings, see StoGDB on 
page 444. 


ReIPic picVar [, row, column] 


Displays the Graph screen and adds the 
picture stored in picVar at the upper left-hand 
corner pixel coordinates (row, column) using 
OR logic. 


picVar must be a picture data type. 


Default coordinates are (0, 0). 


real(expression1) = expression real (2+372) (ENTER 2 
Returns the real part of the argument. real(z) (ENTER Zz 
Note: All undefined variables are treatedas "eal(x+iy) [NER x 


real variables. See also imag() page (407). 


real(list1) = list real({a+¢7*b,3,7}) [ENER {a 3 0} 


Returns the real parts of all elements. 


real(matrixl) => matrix real(Lati*b,3;c,¢]) ENER [ 


Returns the real parts of all elements. 
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vector Rect [3,Zn/4,Zn/6 ]bRect (ENTER 
[22 3-V2 3:3] 
4 


Displays vector in rectangular form [x, y, z]. 
The vector must be of dimension 2 or 3 and 
can be a row or a column. [a, <b, Zc] ENER [aecos(b)esin(c) 

a-sin(b)*sin(c) a-cos(c)] 


Note: >Rect is a display-format instruction, 
not a conversion function. You can use it only 
at the end of an entry line, and it does not 
update ans. 


Note: See also Polar (page 425). 


ref(matrix1) = matrix ref([-2,-2,0,-6;1,°1,9,-9;-5, 
2,4,-4]) ENER 
Returns the row echelon form of matrix1. 1 -2/5 -4/5 4/5 
0 1 4/7 11/7 
Note: See also rref() (page 435). 0 0 1 -62/71 


remain(7,0) (ENTER 7 


remain(expression1, expression?) = expression 
remain(list1, list2) = list remain(7,3) [ENER 1 
remain(matrix1, matrix?) => matrix 


remain(-7,3) (ENTER -1 


Returns the remainder of the first argument 
with respect to the second argument as remain(7,~3) (ENTER 1 
defined by the identities: 


remain(-7,~3) ENER -1 


remain(x,0) = x : 
remain({12,-14,16},{9,7,~-5}) (Enter 


remain(x,y) = x-y intDiv(x/y) 130 1} 
Asa consequence, note that remain(-x,y) = remain([9,-7:6,4],[4,3:4,-31) [NTR 
-remain(x,y). The result is either zero or it has 1 -l 
the same sign as the first argument. [ 2 1 ] 


Note: See also mod() (page 418). 


Rename oldVarName, newVarName {1,2,3,4}>L1 ENER {1,2,3,4} 

Rename L1, list1 ENER Done 

Renames the variable oldVarName as list1 [MER {1,2,3,4} 
newVarName. 


Request "Enter Your Name",str1 (Enter 


Request promptString, var 


construct, it creates an input box for the user 
to type in data. If it is a stand-alone instruction, 
it creates a dialog box for this input. In either 
case, if var contains a string, it is displayed 
and highlighted in the input box as a default 
choice. promptString must be < 20 characters. 


If Request is inside a Dialog...EndDlog 
Enter Your Hames [DT sd 


This instruction can be stand-alone or part of 
a dialog construct. 
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Return [expression] Define factoral(nn)=Func 
:local answer,count:1>answer 
Returns expression as the result of the :For count,l,nn 
function. Use within a Fune:EndFunc block, vanswer*countoanswer: Endror 
or Prgm...EndPrgm block. :Return answer: EndFunc (EMER Done 
Note: Use Return without an argument to factoral(3) ENER 6 


exit a program. 


right(list1[, nwm]) = list right({1,3,-2,4},3) [ENER {3 -2 4} 


Returns the rightmost num elements 
contained in list1. 


If you omit num, returns all of list/. 


right(sowrceString[|, num]) = string right("Hello",2) ENER "lo 


Returns the rightmost nwm characters 
contained in character string sourceString. 


If you omit num, returns all of sourceString. 


w 


right(comparison) = expression right(x<3) (ENTER 


Returns the right side of an equation or 
inequality. 


ENTER 1.235 


round(expression1[, digits]) = expression round(1.234567,3) 


Returns the argument rounded to the 
specified number of digits after the decimal 
point. 


digits must be an integer in the range 0-12. If 
digits is not included, returns the argument 
rounded to 12 significant digits. 


Note: Display digits mode may still affect 
how this is displayed. 


round(list1[, digits]) = list round({m,V(2),1n(2)},4) EER 
{3.1416 1.4142 .6931 


am 


Returns a list of the elements rounded to the 
specified number of digits. 


round(matrix1[, digits]) = matrix round([1n(5),1n(3);2,e*%(1)],1) ENR 


Returns a matrix of the elements rounded to 
the specified number of digits. 


rowAdd(matrix1, rIndex1, rIndex2) = matrix rowAdd([3,4;-3,-2],1,2) ENER 
3 4 
Returns a copy of matrix1 with row rIndex2 Lo 2d 
replaced by the sum of rows rIndex1 and rowAdd([a,b:c,d],1,2) (EMER 
rIndex2. E 


a b 
Late b+dJ 
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rowDim(matrix) = expression 


1 2 
[1,2;3,4;5,6]>M1 [ENER E a 


Returns the number of rows in matrix. : 
rowdim(M1 ) (ENTER 3 


Note: See also colDim() (page 382). 


rowNorm([-5,6,-7;3,4,9;9,-9,-7]) 


rowNorm(matrix) => expression 
( ) P ENTER 25 


Returns the maximum of the sums of the 
absolute values of the elements in the rows in 
matrix. 


Note: All matrix elements must simplify to 
numbers. See also colNorm() (page 382). 


rowSwap(matrix1, rIndex1, rIndex2) => matrix [1,2;3,4;5,6]>Mat ENTR 


1 2 
Returns matrix1 with rows rIndex1 and £ J 
rIndex2 exchanged. 


rowSwap(Mat,1,3) ENER 


RplcPic picVar|, row][, column] 


Clears the Graph screen and places picture 
picVar at pixel coordinates (row, column). If 
you do not want to clear the screen, use 
RclPic. 


picVar must be a picture data type variable. 
row and column, if included, specify the pixel 
coordinates of the upper left corner of the 
picture. Default coordinates are (0, 0). 


Note: For less than full-screen pictures, only 
the area affected by the new picture is cleared. 


rref(matrix1) = matrix ee ive 1,9,-9; 
Returns the reduced row echelon form of the 1 0 0 66 ae 
matrix. f 1 0 A 
0 0 1 -62/71 


Note: See also ref() (page 433). 


rref(La,b,x;c,d,y]) ENER 


d-x-b-y 

a-d-b-c 
-(c*x-ary) 

a-d-b-c 


Oa 
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Send list Program segment: 


CBL 2/CBL (Calculator-Based Laboratory) or : 
CBR (Calculator-Based Ranger) instruction. :Send {1,0} 
Sends list to the link port. : send {1,2,1} 


SendCalc var Program segment: 


Sends variable var to the link port. This is for 


unit-to-unit linking. :a+b>x 
:SendCalc x 
seq(expression, var, low, high], step]) = list seq(n*2,n,1,6) EMER] {1 4 9 16 25 36} 


seq(1/n,n,1,10,2) [ENER 
{1 1/3 1/5 1/7 1/9} 


Increments var from low through high by an 
increment of step, evaluates expression, and 
returns the results as a list. The original 196... 
contents of var are still there after seq() is sum(seq(1/n*2,n,1,10,1)) EMER) T377 
completed. 


or press [+] (ENTER) to get: 1.549... 


var cannot be a system variable. 


The default value for step = 1. 


setFold(newfolderName) =  oldfolderString newFold chris ENER Done 


setFold(main) ENER chris 


Returns the name of the current folder as a 
string and sets newfolderName as the current = set Fold(chris)>oldfoldr (men) "main" 


folder. 
1>a [ENTER 1 
The folder newfolderName must exist. F 
setFold(#oldfoldr) ENER "chris" 
a (ENTER a 
chris \a (ENTER 1 
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setGraph(modeNameString, settingString) = string setGraph("Graph Order", "Seq") 


ENTER "SEQ" 
Sets the Graph mode modeNameString to setGraph( "Coordinates", "0ff") 
settingString, and returns the previous setting (ENTER "RECT" 
of the mode. Storing the previous setting lets 
you restore it later. Note: Capitalization and blank spaces 


. : are optional when entering mode names. 
modeNameString is a character string that 


specifies which mode you want to set. It 
must be one of the mode names from the 
table below. 


settingString is a character string that 
specifies the new setting for the mode. It 
must be one of the settings listed below for 
the specific mode you are setting. 


Mode Name Settings 

“Coordinates” “Rect”, “Polar”, “Off” 

“Graph Order” “Seq”, “Simul” ! 

“Grid” “Off”, “On” ? 

“Axes” “Off”, “On” (not 3D graph mode) 
“Box”, “Axes”, “Off” (3D graph mode) 

“Leading Cursor” “Off”, “On” ? 

“Labels” “Off”, “On” 

“Style” “Wire Frame”, “Hidden Surface” ° 

“Seq Axes” “Time”, “Web”, “U1-vs-U2” 4 


1Not available in Sequence or 3D graph mode. 
2Not available in 3D graph mode. 

3 Applies only to 3D graph mode. 

4Applies only to Sequence graph mode. 
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setMode(modeNameString, settingString) = string setMode("Angle", "Degree" ) 


setMode(list) =  stringList ENTER "RADI it ; 
Sets mode modeNameString to the new setting sin(45) EER Z 
settingString, and returns the current setting setMode("Angle","Radian") 
of that mode. ENTER "DEGREE" 
modeNameString is a character string that sin(n/4) (EMR ae 
specifies which mode you want to set. It 
must be one of the mode names from the setMode("Display Digits", 
table below. "Fix 2") ENER "FLOAT" 
settingString is a character string that T Le) (ENTER 3.14 
specifies the new setting for the mode. It setMode ("Display Digits", 
must be one of the settings listed below for "Float" ) ENER "FIX 2" 
the specific mode you are setting. n [e] (ENTER 3.141... 
list contains pairs of keyword strings and setMode ({“Split Screen”, 
will set them all at once. This is “Left-Right”,“Split 1 App”, 


“Graph”,“Split 2 App”,“Table”}) 
ENTER 


recommended for multiple-mode changes. 
The example shown may not work if each of 
the pairs is entered with a separate setMode() 
in the order shown. 


{"Split 2 App" "Graph" 
"Split 1 App" "Home" 
"Split Screen" "FULL"} 


Use setMode(var) to restore settings saved 
with getMode("ALL")>var. 


Note: See getMode (page 404). 


Note: Capitalization and blank spaces 

are optional when entering mode names. 
Also, the results in these examples may be 
different on your TI-92. 


Mode Name Settings 

“Graph” “Function”, “Parametric”, “Polar”, “Sequence”, “3D” 
“Display Digits” “Fix 0”, “Fix 1”, ..., “Fix 12”, “Float”, “Float 1”, ..., “Float 12” 
“Angle” “Radian”, “Degree” 


“Exponential Format” 
“Complex Format” 
“Vector Format” 
“Pretty Print” 

“Split Screen” 

“Split 1 App” 


“Split 2 App” 


” 


“Number of Graphs 
“Graph2” 

“Split Screen Ratio” 
“Exact/Approx” 


“Normal”, “Scientific”, “Engineering” 
“Real”, “Rectangular”, “Polar” 
“Rectangular”, “Cylindrical”, “Spherical” 
“Off”, “On” 

“Full”, “Top-Bottom”, “Left-Right” 


“Home”, “Y= Editor”, “Window Editor”, “Graph”, “Table”, 
“Data/Matrix Editor”, “Program Editor”, “Geometry”, “Text 
Editor” 


“Home”, “Y= Editor”, “Window Editor”, “Graph”, “Table”, 
“Data/Matrix Editor”, “Program Editor”, “Geometry”, “Text 
Editor” 


“yp? ag” 
“Function”, “Parametric”, “Polar”, “Sequence”, “38D” 
“1:1”, “1:2”, “2:1” 

“Auto”, “Exact”, “Approximate” 
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setTable(modenameString, settingString) = string setTable("Graph <-> Table","ON") 


ENTER "OFF" 
Sets the table parameter modeNameString to . ae p 
settingString, and returns the previous setting seta ble("Independent","AUTO") "ASK" 
of the parameter. Storing the previous setting 
lets you restore it later. [+] [Toiset] 
modeNameString is a character string that É THELE SETUP K 


specifies which parameter you want to set. It tblStarti Ba 


atbl: E 
eens one of the parameters from the table Graph <-> Tablet ON: 


Independent: AUTO 
Ernter=SAVE 


ESC=CANCEL 


settingString is a character string that 
specifies the new setting for the parameter. It 


must be one of the settings listed below for Note: Capitalization and blank spaces 
the specific parameter you are setting. are optional when entering parameters. 
Parameter Name Settings 
“Graph <-> Table” “Off”, On” 
“Independent” “Auto”, “Ask” 
Shade expr1, expr2, [xlow], [high], [pattern], [patRes] In the ZoomTrig viewing window: 


Displays the Graph screen, graphs expr1 and Shade cos(x),sin(x) (ENTER 
expr2, and shades areas in which expr! is less 
than expr2. (expr1 and expr2 must be 
expressions that use x as the independent 
variable.) 


alow and xhigh, if included, specify left and 
right boundaries for the shading. Valid inputs 


are between xmin and xmax. Defaults are xmin a Home] p 
rDraw ENER one 
and xmax. Shade cos(x),sin(x),0,5 ENER 


pattern specifies one of four shading patterns: 
1 = vertical (default) 

2 = horizontal 

3 = negative-slope 45° 

4 = positive-slope 45° 


patRes specifies the resolution of the shading + J[HOME] 

patterns: C1rDraw (Enter Done 
1= solid shading Shade cos(x),sin(x),0,5,2 [ENER 

2= 1 pixel spacing (default) 

3= 2 pixels spacing 

10= 9 pixels spacing 

Note: Interactive shading is available on the 

Graph screen through the Shade instruction. + |HOME] 


Automatic shading of a specific function is Cl rDraw ENER Done 
available through the Style instruction (page Shade cos(x),sin(x),0,5,2,1 MER 
445). Shade is not valid in 3D graphing mode. 
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shift(list1[, integer]) = list 


Returns a copy of list1 shifted right or left by 
integer elements. Does not alter list1. 


If integer is positive, the shift is to the left. 
If integer is negative, the shift is to the right. 
The default for integer is ~1 (shift right one 
element). 


Elements introduced at the beginning or end 
of list by the shift are set to the symbol 
“undef.” 


ShowStat 


Displays a dialog box containing the last 
computed statistics results if they are still 
valid. Statistics results are cleared 
automatically if the data to compute them 
has changed. 


Use this instruction after a statistics 
calculation, such as LinReg. 


sign(expression1) = expression 
sign(list1) = list 
sign(matrixl1) => matrix 


For real and complex expression1, returns 
expressionl/abs(expression1) when 
expressionl1# Q. 


Returns 1 if expression is positive. 
Returns ~1 if expression1 is negative. 
sign(0) returns itself as the result. 
sign(0) represents +1 in the real domain. 
sign(0) represents the unit circle in the 
complex domain. 


For a list or matrix, returns the signs of all 
the elements. 


simult(matrixExpr, vectorExpr) = matrix 


Returns a column vector that contains the 
solutions to a system of linear equations. 


matrixExpr must be a square matrix and 
consists of the coefficients of the equation. 


vectorExpr must have the same number of 
rows (same dimension) as matrixExpr and 
contain the constants. 
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shift({1,2,3,4},1) 


shift({1,2,3,4},2) 


{1,2,3,4,5}>L1 


ENTER 


ENTER 


{2 3 4 undef} 


{3 4 undef undef} 


ENTER 


{0,2,6,10,25}>L2 MER 
TwoVar L1,L2 (ENTER 
ShowStat ENER 

ETAT VARS 

z =3. 

3 =8.6 

Ex =15. 

Ext =55. 

Ey =43 

Eye =765 

Ixy = 187. 

Sx -1.581133 

cEnter=0K > 


sign(-3.2) ENER 


sign({2,3,4,-5 
sign([-3,0,3]) 
sign(1+abs(x)) 


simult([1,2;3,4],[1;-1]) 


[a,b;c,d]>matxl 
simult(matx1,[1;2]) 


) (ENTER 


ENTER 


ENTER 


ENTER 


{1 2 3 4 5} 
{0 2 6 10 25} 


[-1 sign(0) 1] 


1 


ENTER 


ENTER 


sin(expression1) = expression In Degree angle mode: 
sin(list1) = list 


sin((n/4)" ) (ENTER 


sin(expression1) returns the sine of the 
argument as an expression. 


sin(45) ENER 


sin(list1) returns a list of the sines of all 
elements in list1. 


sin({0,60,90}) [ENER 


Note: The argument is interpreted as either a 

degree or radian angle, according to the In Radian angle mode: 
current angle mode. You can use ° (page 467) 
or ' (page 467) to override the angle mode 
setting temporarily. 


sin(2/4) (ENTER 


sin(45°) [ENTER 


sin‘(expressionl1) = expression In Degree angle mode: 
sin‘(listl) = list sint(1) 


ENTER 


ni f 
sin (expression1 ) returns the angle whose In Radian angle mode: 
sine is expression! as an expression. 

À , : sint({0,.2,.5}) EMER 
sin“ (list) returns a list of the inverse sines of {0 


each element of list. 


Note: The result is returned as either a 
degree or radian angle, according to the 
current angle mode setting. 


sinh(expression1) = expression sinh(1.2) ENER 
inh (list list 
Sn) => ks sinh({0,1.2,3.}) [ENER 


sinh (expression1) returns the hyperbolic sine {0 1.509... 


of the argument as an expression. 


sinh (list) returns a list of the hyperbolic sines 
of each element of list1. 


sinh“(expression1) = expression sinh7(0) ENER 
sinh“(list1) = list 


sinh1({0,2.1,3}) [ENER 


sinh- (expression1) returns the inverse {0 1.487... 


hyperbolic sine of the argument as an 
expression. 


sinh" (list) returns a list of the inverse 
hyperbolic sines of each element of list1. 


V2 
ve 
a2 
y2 
fo Ba} 
v2 
ve 
V2 
ve 


90 


201... .523...} 


1.509... 


10.017...} 


sinh1(3)} 
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solve(equation, var) = Boolean expression solve(a*x*2+b*x+c=0, x) (ENTER 
solve(inequality, var) = Boolean expression 


Returns candidate real solutions of an equation 
or an inequality for var. The goal is to return 
candidates for all solutions. However, there 
might be equations or inequalities for which the 
number of solutions is infinite. 


Solution candidates might not be real finite 
solutions for some combinations of values for 
undefined variables. 


For the AUTO setting of the Exact/Approx mode, 
the goal is to produce exact solutions when 
they are concise, and supplemented by iterative 
searches with approximate arithmetic when 
exact solutions are impractical. 


Due to default cancellation of the greatest 
common divisor from the numerator and 
denominator of ratios, solutions might be 
solutions only in the limit from one or both sides. 


For inequalities of types =, <, <, or >, explicit 
solutions are unlikely unless the inequality is 
linear and contains only var. 


For the EXACT setting of the Exact/Approx mode, 
portions that cannot be solved are returned as 
an implicit equation or inequality. 


Use the “I” operator to restrict the solution 
interval and/or other variables that occur in the 
equation or inequality. When you find a solution 
in one interval, you can use the inequality 
operators to exclude that interval from 
subsequent searches. 


false is returned when no real solutions are 
found. true is returned if solve() can determine 
that any finite real value of var satisfies the 
equation or inequality. 


Since solve() always returns a Boolean result, 
you can use “and,” “or,” and “not” to combine 
results from solve() with each other or with 
other Boolean expressions. 


Solutions might contain a unique new 
undefined variable of the form @nj with j being 
an integer in the interval 1-255. Such variables 
designate an arbitrary integer. 


In real mode, fractional powers having odd 
denominators denote only the real branch. 
Otherwise, multiple branched expressions such 
as fractional powers, logarithms, and inverse 
trigonometric functions denote only the 
principal branch. Consequently, solve() 
produces only solutions corresponding to that 
one real or principal branch. 


Note: See also cSolve() (page 385), cZeros() 
(page 387), nSolve() (page 422), and zeros() 
(page 453). 
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-4a ec-b2 )-b 
y= 


2.a 


~(aJ-(4+a+c-b2 )+b) 


or x= 
2.a 


ans(1)| a=1 and b=1 and c=1 (ENTER 
Error: Non-real result 


solve((x-a)e*(x)="x*(x-a),X) ENER 


x=a or x=7.567... 
(x+1)(x-1)/(x-1)+x-3 [ENTER 2+x-2 
solve(entry(1)=0,x) ENER x=1 
entry(2)|ans(1) (ENTER undef 
limit(entry(3),x,1) ENER 0 
solve(5x-2 > 2x,X) (ENTER x > 2/3 


exact(solve((x-a)e*(x)="x* 
(x-a),X)) (ENTER 


eX +x=0 or x=a 
In Radian angle mode: 


solve(tan(x)=1/x,x)|x>0 and x<1 


ENTER x =.860... 
solve(x=x+1,x) (ENTER false 
solve(x=x,X) (ENTER true 


2x-1<1 and solve(x*2+9,x) (ENTER 
x<1 and x#-3 


In Radian angle mode: 


solve(sin(x)=0,xX) ENTER x=@nl-x 
solve(x*(1/3)=-1,x) ENER x=-l 
solve(V(x)="2,x) [ENER false 
solve(-V(x)="2,x) [ENTER x=4 


SortA listName][, listName2] [, listName3] ... {2,1,4,3}>1istl [mR {2,1,4,3} 
SortA vectorNamel1[, vectorNameQ] [, vectorName3] ... SortA list] (ENR Done 
. list1 (NER {1 2 3 4} 
Sorts = coer of the first argument in {4,3,2,1}>1ist2 [ME (432 1} 
aSCendINng Order. SortA list2,list1 ENER Done 
If you include additional arguments, sorts the 1i st2 [NTR {1 2 3 4} 
elements of each so that their new positions list1 [ENER {4 3 2 1} 
match the new positions of the elements in 
the first argument. 
All arguments must be names of lists or 
vectors. All arguments must have equal 
dimensions. 
SortD listName][, listName2] [, listName3] ... {2,1,4,3}>list1 [MER {2 1 4 3} 
SortD vectorNamel|,vectorName 2] [,vectorName 3] ... {1,2,3,4}>list2 [EMER {1 2 3 4} 
SortD listl,list2 [MER Done 
Identical to SortA, except SortD sorts the ist] (EVER {4 3 2 1} 
ist2 [ENTER {3 4 1 2} 


elements in descending order. 


vector Sphere [1,2,3]>Sphere 
[+] (ENTER (3.741... 21.107... 2.640...] 


Displays the row or column vector in 


spherical form [p 29 26]. [2,2n/4,3]>Sphere 
vector must be of dimension 3 and can be [+] (ENTER 1360 £ Ohi Z588] 
either a row or a column vector. ame} [V13 ya Pee ak 3) 4 z] 


Note: >Sphere is a display-format instruction, 
not a conversion function. You can use it only 
at the end of an entry line. 


stdDev(list) = expression stdDev({a,b,c}) (ENTER 
stdDev({1,2,5,-6,3, 2} ) ENER 


Returns the standard deviation of the 
elements in list. 


eetdDew(ia b ci 
Note: list must have at least two elements. Ja? -a-(btolt+b*-b-cte# 


iB 
mstdev{l 2 5 -6 3 -25 42 


stdDev(matrix1) = matrix stdDev([1,2,5;-3,0,1;.5,.7,3]) ENER 
(2.179... 1.014... 2] 


Returns a row vector of the standard 
deviations of the columns in matrix1. 


Note: matrix1 must have at least two rows. 
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StoGDB GDBvar 


Creates a Graph database (GDB) variable 
that contains the current: 


Graphing mode 

Y= functions 

Window variables 

Graph format settings 

1- or 2-Graph setting (split screen and ratio 
settings if 2-Graph mode) 

Angle mode 

Real/complex mode 

* Initial conditions if Sequence mode 
Table flags 

tblStart, Atbl, tblInput 


You can use RclGDB GDBvar to restore the 
graph environment. 


*Note: These items are saved for both graphs 
in 2-Graph mode. 


Stop Program segment: 
Used as a program instruction to stop : 
program execution. Fo rol rl : 10,1 
1 = 
Stop 


EndFor 


StoPic picVar [, pxlRow, pxlCol] [, width, height] 


Displays the graph screen and copies a 
rectangular area of the display to the variable 
picVar. 


pxlRow and pxlCol, if included, specify the 
upper-left corner of the area to copy (defaults 
are 0, 0). 


width and height, if included, specify the 
dimensions, in pixels, of the area. Defaults 
are the width and height, in pixels, of the 
current graph screen. 


string(expression) => string string(1.2345) (ENTER "1.2345" 
string(1+2) ENER Kr 


Simplifies expression and returns the result as 


a character string. string(cos(x)+ (3) ) [ENER 
"cos(x) +¥(3)" 
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Style equanum, stylePropertyString 


Sets the system graphing function equanum in 
the current graph mode to use the graphing 
property stylePropertyString. 


equanum must be an integer from 1-99 and 
must already exist. 


stylePropertyString must be one of: “Line,” 
“Dot,” “Square,” “Thick,” “Animate,” “Path,” 
“Above,” or “Below.” 


Note that in parametric graphing, only the vt 
half of the pair contains the style 
information. 


Valid style names vs. graphing mode: 


Function: all styles 
Parametric/Polar: line, dot, square, thick, 
animate, path 

line, dot, square, thick 
none 


Sequence: 
3D: 


Note: Capitalization and blank spaces are 
optional when entering stylePropertyString 
names. 


Style 1,"thick" 


ENTER 


Style 10,"path" 


ENTER 


Done 


Done 


Note: In function graphing mode, these 
examples set the style of y1(x) to “Thick” 


and y10(x) to “Path.” 


[1,2,3;4,5,6;7,8,9]>ml 


subMat(matrix1[, startRow] |, startCol] [, endRow] 
[, endCol]) => matrix 


Returns the specified submatrix of matrix1. 


Defaults: startRow=1, startCol=1, endRow=last 
row, endCol=last column. 


subMat(ml,2,1,3 


»2) (ENTER 


ENTER 


subMat(ml,2,2) Œ 


NTER 


sum(list) = expression 


Returns the sum of the elements in list. 


sum(matrixl) => matrix 


Returns a row vector containing the sums of 
the elements in the columns in matrix1. 
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sum({1,2,3,4,5 


) (ENTER 


sum({a,2a,3a}) 


ENTER 


sum(seq(n,n,1,1 


sum([1,2,3;4,5, 


sum([1,2,3;4,5,6;7,8,9]) 


0) ) ENTER 


6] ) (ENTER 


[5 7 


EN 


R 


[ 


TE 
12 15 18] 


445 


switch([integer1]) = integer 


Returns the number of the active window. 
Also can set the active window. 


Note: Window 1 is left or top; Window 2 is right rising Sains 
or bottom. switch? 

If integer1 = 0, returns the active window switch [ENER 

number. 


If integer1 = 1, activates window 1 and 
returns the previously active window 
number. 


5-sints] 


If integer1 = 2, activates window 2 and 
returns the previously active window 
number. 


If integer1 is omitted, switches windows and 
returns the previously active window 
number. 


integer1 is ignored if the TI-92 is not 
displaying a split screen. 


matrixl’ = matrix [1,2,3;4,5,6;7,8,9]>mat1 [EMER 
123 
Returns the complex conjugate transpose of E 5 e] 
matrixi. 789 
mat1T [ENTER 
147 
E 5 J 
369 
a b 
[a,b;c,d]>mat2 ENER lz dl 
mat27 (ENTER ms c] 
[1+i,2+i;3+i,4+i]>mat3 ENTER 
1t+i 2+7 
3+ 4 44% 
1-7 3-7 
i 
mat37 (EMER Loi 4i] 
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Table expression1[, expression2] [, var1] In function graphing mode. 


Builds a table of the specified expressions or Table 1.25x*cos(x) [ENTER 
functions. 


The expressions in the table can also be 
graphed. Expressions entered using the Table 
or Graph (page 406) commands are assigned 
increasing function numbers starting with 1. 
The expressions can be modified or 
individually deleted using the edit functions 
available when the table is displayed by 
pressing [F4] Header. The currently selected 
functions in the Y= Editor are temporarily 
ignored. 


To clear the functions created by Table or 
Graph, execute the ClrGraph command or 
display the Y= Editor. 


If the var parameter is omitted, the current 
graph-mode independent variable is 
assumed. Some valid variations of this 
instruction are: 

Function graphing: Table expr, x 
Parametric graphing: Table xExpr, yExpr, t 
Polar graphing: Table expr, 0 


Note: The Table command is not valid for 3D 
or sequence graphing. 


tan(expressionl) = expression In Degree angle mode: 
tan(list1) = list 


tan((n/4)" ) [ENER 1 


tan(expression1) returns the tangent of the 
argument as an expression. 


tan(45) [ENTER 1 
tan({0,60,90} ) [ENER {0 V3 undef} 


tan(list1) returns a list of the tangents of all 


elements in list. In Radian angle mode: 

Note: The argument is interpreted as eithera +n (n/4) (ENTER 1 

degree or radian angle, according to the 

current angle mode. You can use ° (page 467) tan(45°) [MTER 1 

or ' (page 467) to override the angle mode 

temporarily. tan({x,2/3,-m,2/4}) EER) {0 V3 0 1} 
tan‘(expression1) = expression In Degree angle mode: 


tan“(listl) = list 


tan-1(1) ENER 45 


tan“! (expression1) returns the angle whose 


tangent is expression] as an expression. In Radian angle mode: 


tan“ (list1) returns a list of the inverse tan‘({0,.2,.5}) [ENER 
tangents of each element of list1. {0 .197... .463...} 


Note: The result is returned as either a 
degree or radian angle, according to the 
current angle mode setting. 
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tanh(expression1) = expression 
tanh(list1) => list 


tanh(expression1) returns the hyperbolic 
tangent of the argument as an expression. 


tanh(list) returns a list of the hyperbolic 
tangents of each element of list1. 


tanh- (expression1) = expression 
tanh“(list1) = list 


tanh-“(expression1) returns the inverse 
hyperbolic tangent of the argument as an 
expression. 


tanh-(list7) returns a list of the inverse 
hyperbolic tangents of each element of list1. 


taylor(expression1, var, order[, point]) = expression 


Returns the requested Taylor polynomial. 
The polynomial includes non-zero terms of 
integer degrees from zero through order in 
(var minus point). taylor() returns itself if 
there is no truncated power series of this 
order, or if it would require negative or 
fractional exponents. Use substitution and/or 
temporary multiplication by a power of 

(var minus point) to determine more general 
power series. 


point defaults to zero and is the expansion 
point. 


tCollect(expression1) = expression 


Returns an expression in which products and 
integer powers of sines and cosines are 
converted to a linear combination of sines 
and cosines of multiple angles, angle sums, 
and angle differences. The transformation 
converts trigonometric polynomials into a 
linear combination of their harmonics. 


Sometimes tCollect() will accomplish your 
goals when the default trigonometric 
simplification does not. tCollect() tends to 
reverse transformations done by tExpand(). 
Sometimes applying tExpand() to a result 
from tCollect(), or vice versa, in two separate 
steps simplifies an expression. 
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tanh(1.2) Eur 


(o. 25) 


tanh( {0,1} ) [MER 


In rectangular complex format mode: 


tanh1(0) [ENER 0 


tanh1({1,2.1,3}) ENER 
.518...-1.570...°% tanh1(3)} 


{co 


taylor(e*(V(x)),x,2) (ENTER 


taylor(e*(t),t,4) |t=V(x) 


ENTER 


staulorlel, x, 2] taylorlel™, x, 2,4] 


m taylorlet, tes 4) l t= fx 


2 
x x Iz 
gate totti 


ENTER 


taylor(1/(x*(x-1)),x,3) 


1 
. tauler[ mead? Ko 3] 
taulo y X 5a a] 


expand(taylor(x/(x*(x-1)),x,4)/x,x) 
ENTER 


x 
xx - 27"? 
x 


n expand 


[mr 4] . 


tCollect((cos(a))*2) ENER 


cos(2-a) +1 
2 


tCollect(sin(a)cos(P) ) (ENTER 
sin(a-B)+sin(atp) 
2 


tExpand(expression1) = expression tExpand(sin(3q) ) [ENER 
4-sin(o)+(cos() )2-sin(o) 


Returns an expression in which sines and 

cosines of integer-multiple angles, angle tExpand(cos(a-B) ) (ENTER 
sums, and angle differences are expanded. cos(a)-cos(B)+sin(a)+sin(p) 
Because of the identity (sin(x))?+(cos(x))?=1, 

there are many possible equivalent results. 

Consequently, a result might differ from a 

result shown in other publications. 


Sometimes tExpand() will accomplish your 
goals when the default trigonometric 
simplification does not. tExpand() tends to 
reverse transformations done by tCollect(). 
Sometimes applying tCollect() to a result from 
tExpand(), or vice versa, in two separate steps 
simplifies an expression. 


Note: Degree-mode scaling by 7/180 
interferes with the ability of tExpand() to 
recognize expandable forms. For best results, 
tExpand() should be used in Radian mode. 


Text promptString Text "Have a nice day." (ENTER Done 


Displays the character string promptString 
dialog box. 


Have a nice day. 


If used as part of a Dialog:...EndDlog block, 
promptString is displayed inside that dialog 
box. If used as a standalone instruction, Text 
creates a dialog box to display the string. 


Title titleString, [Lbl] Program segment: 

Creates the title of a pull-down menu or : 
dialog box when used inside a Toolbar or :Dialog ee ies ; . 
Custom construct, or a Dialog...EndDlog ‘Title "This is a dialog box 
block : Request Your name",Strl 

OCK. :Dropdown "Month you were born", 

: ee seq(string(i),i,1,12),Varl 

Note: Lbl is only valid in the Toolbar : Endi] og 3 


construct. When present, it allows the menu 
choice to branch to a specified label inside 
the program. (Bal sebralchrelother|Pramtalciear’ a-z.. 


This is a dialog box 


Your name: [ 
Month you were born 1+ 


Enter=0k ESC=CAHCEL, 
dlogtest¢> 


TYFE + [EMTERI=0K AND [ESCIECANCEL 
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Toolbar Program segment: 
block 
EndTB ; 
te :Toolbar 


Title "Examples" 
Item "Trig", t 


block can be either a single statement or a be tee ; ae ; ; p exit 


sequence of statements separated with the “: ; EndTbar 
character. The statements can be either Title : 
or Item. 


Creates a toolbar menu. 


Note: When run in a program, this 
Items must have labels. A Title must also have segment creates a menu with three 


a label if it does not have an item. choices that branch to three places in the 
program. 


Trace 


Draws a Smart Graph and places the trace 
cursor on the first defined Y= function at the 
previously defined cursor position, or at the 
reset position if regraphing was necessary. 


Allows operation of the cursor and most keys 
when editing coordinate values. Several keys, 
such as the function keys, [APPS], and [MODE], 
are not activated during trace. 


Note: Press [ENTER] to resume operation. 


Try Program segment: 
block1 
Else Try 
block2 : NewFold(temp) 
EndTry : Else 
Executes block1 unless an error occurs. l an E A ay eis 
Program execution transfers to block2 if an :EndTr y 


error occurs in block1. Variable errornum 

contains the error number to allow the 

program to perform error recovery. Note: See ClrErr (page 381) and PassErr 
(page 424). 

block1 and block2 can be either a single 

statement or a series of statements separated 

with the “:” character. 
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TwoVar list1, list2[, [list3] [, list4, list5]] {0,1,2,3,4,5,6}>L1 ENER 
Calculates the TwoVar statistics and updates ty ò 7 7 : f A 3 F a L2 (ENTER l ' : - 
all the system statistics variables. ShowStat ENTER 
All the lists must have equal dimensions = — STAT HAR 
except for list5. p = 142857 

Ext =i. 
list1 represents xlist. au, eee 
list2 represents ylist. EKU See ode 
list3 represents frequency. Su =1. 964454 
x nStat =F. 
list4 represents category codes. nink =. 
list5 represents category include list. nat =. 


Note: list] through list4 must be a variable 
name or cl—c99 (columns in the last data 
variable shown in the Data/Matrix Editor). 
list5 does not have to be a variable name and 
cannot be cl-c99. 


unitV(vector1) = vector unitV(La,b,c]) [MER 


[ c ] 
Returns either a row- or column-unit vector, fa2+b2+c2 fa2+b2+c2 afa2+b2+c2 


depending on the form of vector1. 
unitV([1,2,1]) ENER 


vector] must be either a single-row matrix or y 6 v6 v6 ] 
a single-column matrix. bt 3 6 


14 
Th” 
14 
> 


3-14 
14 


Unlock var1[, var2][, var3]... 


unitV(([1;2;3]) Gee 


Unlocks the specified variables. 


Note: The variables can be locked using the 


Lock command (page 414). 
variance(list) = expression variance({a,b,c}) (ENTER 
a2-a+(b+c)+b2-b+ctc2 
Returns the variance of list. 3 


Note: list must contain at least two elements. variance({1,2,5,-6,3,~-2}) ENER] 31/2 


variance(matrizl1) = matrix variance([1,2,5;-3,0,1;.5,.7,3]) 
ENTER [4.75 1.03 4] 


Returns a row vector containing the variance 
of each column in matrix1. 


Note: matrix1 must contain at least two 
rows. 
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when (condition, trueResult [, falseResult] 
[, unknownResult]) = expression 


Returns trueResult, falseResult, or 
unknownResult, depending on whether 
condition is true, false, or unknown. Returns 
the input if there are too few arguments to 
specify the appropriate result. 


Omit both falseResult and unknownResult to when(x<0,x+3) | x=5 [ENTER 
make an expression defined only in the 
region where condition is true. 


when(x<0,3+x) 


Use an undef falseResult to define an ClrGraph ENER 


expression that graphs only on an interval. Graph when(x2-m and x<0,x+3,undef) 
ENTER 


Omit only the unknownResult to define a two- Graph when(x<0,x+3,5-x*2) [ENTER 
piece expression. 


ad 


Nest when() to define expressions that have [HOME] 
more than two pieces. ClrGraph (ENTER Done 
Graph when(x<0,when(x<-n, 
4*sin(x),2x+3),5-x%*2) [ENTER 


when() is helpful for defining recursive when(n>0,n*factoral(n-1),1) 
functions. >factoral (n) (ENTER Done 
factoral(3) [ENER 6 
3! (ENTER 6 
While condition Program segment: 
block 
EndWhile i 
:1>i 
Executes the statements in block as long as :0>temp 
condition is true. :While i<=20 
temp+1/i>temp 
block can be either a single statement or a : iįi+1>i 
sequence of statements separated with the “:” :EndWhile 
character. :Disp "sum of reciprocals up to 


20",temp 
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Boolean expression! xor Boolean expression? = 
Boolean expression 


Returns true if Boolean expression! is true and 
Boolean expression2 is false, or vice versa. 
Returns false if Boolean expression] and 
Boolean expression2 are both true or both 
false. Returns a simplified Boolean 
expression if either of the original Boolean 
expressions cannot be resolved to true or 
false. 


Note: See or (page 423). 


true xor true 


(5>3) xor (3>5) [ENTER true 


ENTER false 


XorPic picVar[, row] [, column] 


Displays the picture stored in picVar on the 
current Graph screen. 


Uses XOR logic for each pixel. Only those 


pixel positions that are exclusive to either the 


screen or the picture are turned on. This 


instruction turns off pixels that are turned on 


in both images. 
picVar must contain a pic data type. 


row and column, if included, specify the pixel 
coordinates for the upper left corner of the 
picture. Defaults are (0, 0). 


zeros(expression, var) = list 


Returns a list of candidate real values of var 
that make expression=0. zeros() does this by 
computing expPlist(solve(expression=0,var)). 


For some purposes, the result form for 
zeros() is more convenient than that of 
solve(). However, the result form of zeros() 
cannot express implicit solutions, solutions 
that require inequalities, or solutions that do 
not involve var. 


Note: See also cSolve() (page 385), cZeros() 
(page 387), and solve() (page 442). 


zeros(a*x*2+b*x+c , x ) (ENTER 


(eee) 5 RCE a 
2.a 2-a 


a*x*2+b*x+c | x=ans(1)[2] ENER 0 


exact(zeros(a*(e*(x)+x) (sign 


(x)-1),x)) 


ENTER {} 


exact(solve(a*(e*(x)+x) (sign 


(x)-1)=0,X)) [ENER 


e*+x=0 or x>0 or a=0 
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ZoomBox In function graphing mode: 


1.25x*cos(x)>y1(x) ENER Done 
ZoomStd: ZoomBox [ENTER 


uot -2715688°, \ 


Displays the Graph screen, lets you draw a 
box that defines a new viewing window, and 
updates the window. 


1st corner 
2nd corner 


2nd_ Conner? cs 
xoiz. 10084 - 


The display after defining ZoomBox by 
pressing ENTER] the second time. 


ZoomData In function graphing mode: 

Adjusts the window settings based on the {1,2,3,4}>L1 [MER {1 2 3 4} 

currently defined plots (and data) so that all {2,3,4,5}>L2 (ENTER {2.3 4 5} 
NPE : : newPlot 1,1,L1,L2 NER Done 

statistical data points will be sampled, and ZoomStd [ENTER 

displays the Graph screen. 

Note: Does not adjust ymin and ymax for ao” 

histograms. = 


ad 


[HOME] 
ZoomData [ENTER 


ZoomDec In function graphing mode: 


1.25x*cos(x)>y1(x) [ENER Done 
ZoomStd (ENTER 


Adjusts the viewing window so that Ax and 
Ay = 0.1 displays the Graph screen with the 
origin centered on the screen. 


+. 


[HOME] 
ZoomDec [ENTER 
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ZoomFit In function graphing mode: 
Displays the Graph screen, and calculates the 1.25x*cos(x)>y1(x) [ENTER Done 
necessary window dimensions for the ZoomStd [ENTER 


dependent variables to view all the picture 
for the current independent variable settings. 


+) [HOME] 
ZoomFit ENER 


ee 


Zoomin In function graphing mode: 
Displays the Graph screen, lets you set a 1.25x*cos(x)>y1(x) [ENTER Done 
center point for a zoom in, and updates the ZoomStd:ZoomIn (ENTER 


viewing window. 


The magnitude of the zoom is dependent on 
the Zoom factors xFact and yFact. In 3D Graph 
mode, the magnitude is dependent on xFact, 


yFact, and zFact. New Center? 
xori. 


ENTER 


Zoomint In function graphing mode: 
Displays the Graph screen, lets you set a 1.25x*cos(x)>y1(x) (ENTER Done 
center point for the zoom, and adjusts the ZoomStd:ZoomInt (ENTER 


window settings so that each pixel is an 
integer in all directions. 


ENTER 


gl 
me T AA 
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ZoomOut In function graphing mode: 


Displays the Graph screen, lets you set a 1.25x*cos(x)>y1(x) (ENTER Done 
center point for a zoom out, and updates the ZoomStd:ZoomOut [ENTER 
viewing window. 


The magnitude of the zoom is dependent on 
the Zoom factors xFact and yFact. In 3D Graph 
mode, the magnitude is dependent on xFact, 
yFact, and zFact. 


Hew Center? 
xeig, 


ENTER 


ne 


ZoomPrev 


Displays the Graph screen, and updates the 
viewing window with the settings in use 
before the last zoom. 


ZoomRcl 


Displays the Graph screen, and updates the 
viewing window using the settings stored 
with the ZoomSto instruction. 


ZoomSaqr In function graphing mode: 


Displays the Graph screen, adjusts the x or y 1.25x*cos(x)>yl1(x) [ENER Done 
window settings so that each pixel represents ZoomStd [ENTER 
an equal width and height in the coordinate 
system, and updates the viewing window. 


In 3D Graph mode, ZoomSar lengthens the 
shortest two axes to be the same as the 
longest axis. 


+. 


[HOME] 
ZoomSaqr (ENTER 


et 
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ZoomStd In function graphing mode: 
Sets the window variables to the following 1.25x*cos(x)>y1(x) (ENTER Done 
standard values, and then updates the ZoomStd (ENTER 
viewing window. 
Function graphing: 
x: [710, 10, 1], y: [-10, 10, 1] and xres=2 
Parametric graphing: 
t: [0, 27, 2/24], x:[-10,10,1], y:[-10,10,1] 
Polar graphing: 


6: [0, 2x, 7/24], x:[-10,10,1], y:[-10,10,1] 


Sequence graphing: 
nmin=1, nmax=10, plotstrt=1, plotstep=1, 
x: [-10,10,1], y:[-10,10,1] 


3D graphing: 
x: [-10, 10, 14], y: [710,10,14], 
z:[-10,10,1], eye6°=20, eyeo°=70 


ZoomSto 


Stores the current Window settings in the 
Zoom memory. You can use ZoomRcl to 
restore the settings. 


ZoomTrig In function graphing mode: 
Displays the Graph screen, sets Ax to 1/24, 1.25x*cos(x)>y1(x) [ENTER Done 
and xscl to 7/2, centers the origin, sets the y ZoomStd (ENTER 
settings to [-4, 4, .5], and updates the viewing 
window. 
+) [HOME] 


ZoomTrig [ENTER 


LAL TA | 
DAN | 
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ionl ion? ressi 56 (ENTER 56 
EXPVeSStONL + EXPVESSVLON. => expression ais ( 1 y+4 ATER 60 
f ; ans(1)+4 [ENTER 64 

Returns the sum of expression] and ans(1)+4 (NR 68 
expression2. ans(1)+4 [ENTER 72 

list] + list? = list {22,x,n/2}>L1 ENTER {22 n n/2} 
matrixl + matrix? => matrix {10,5,2/2}>L2 EMER {10 5 x/2} 
L1+L2 ENER {32 n+5 n} 


Returns a list (or matrix) containing the sums 
of corresponding elements in list1 and list2 ans(1)+{r,-5,-7} (ENTER {n+32 n 0} 
(or matrix1 and matrix2). 


Ca,b;c,d]+[1,0;0,1] [MER an eal 


Dimensions of the arguments must be equal. 


expression + listl = list 15+{10,15,20} (ENTER {25 30 35} 
listl + expression = list {10,15,20}+15 (MER {25 30 35} 


Returns a list containing the sums of 
expression and each element in list/. 


expression + matrixl = matrix 20+[1,2;3,4] [ER 
matrixl + expression => matrix [3 24] 


Returns a matrix with expression added to 
each element on the diagonal of matrix1. 
matrix1 must be square. 


Note: Use .+ (dot plus) to add an expression 
to each element. 


expression! - expression? = expression 6-2 (ENTER 4 
Returns expression] minus expression2. Den 
m—m/ 6 (ENTER > 
listl - list? = list {22, nm, n/2}-{10,5,7/2} ENER] {12 n-5 0} 
matrixl - matrix? = matrix 
[3,4]-[1,2] ENER [2 2] 
Subtracts each element in list2 (or matrix2) 
from the corresponding element in list1 (or 
matrix1), and returns the results. 
Dimensions of the arguments must be equal. 
expression -listl = list 15-{10,15,20} [ENER {5 0 -5} 
listl - expression = list 
{10,15,20}-15 [EMER {-5 0 5} 
Subtracts each list1 element from expression 
or subtracts expression from each list1 
element, and returns a list of the results. 
expression -matrixl = matrix 20-[1,2;3,4] ENER 
matrix1l - expression => matrix [ 19 al 
-3 16 


expression - matrix1 returns a matrix of 
expression times the identity matrix minus 
matrix1. matrix1 must be square. 


matrixl — expression returns a matrix of 
expression times the identity matrix 
subtracted from matrix1. matrix1 must be 
square. 


Note: Use .- (dot minus) to subtract an 
expression from each element. 
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expression! * expression? = expression 2*3.45 (ENTER 6.9 
Returns the product of expression1 and x*y *X (ENTER x2ey 
expression2. 

list1* list? = list {1.0,2,3}*{4,5,6} [ENER {4. 10 18} 
Returns a list containing the products of the (2/a,3/2}*(a2,b/3} [MER [2-a bi 


corresponding elements in list1 and list2. 


Dimensions of the lists must be equal. 


matrixl * matrix? = matrix [1,2,3;4,5,6]*[a,d;b,e;c,f] ENER 
Returns the matrix product of matrix1 and 12 gf? 8 
matrix2. | 5 All i e 
The number of rows in matrix1 must equal piar d+2-e+3-f | 
the number of columns in matrix2. 4 a+tī b+c 4-dt5-eté-f 


expression * listl = list n*{4,5,6} ENER {4-n 5-n 6er} 
listl * expression = list 


Returns a list containing the products of 
expression and each element in list/. 


expression * matrix? = matrix [1,2:3,4]*.01 [MER ie al 

matrixl * expression = matrix ` ` 
Returns a matrix containing the products of ET : 3 : a 
expression and each element in matrix1. identity(3) [ENTER 00A 


Note: Use .* (dot multiply) to multiply an 
expression by each element. 


expression] / expression? = expression 2/3.45 [ENER .57971 
^ 2 
Returns the quotient of expression1 divided by X^3/X (ENTER x 
expression. 
list1 / list2 => list {1.0,2,3}/{4,5,6} ENTER 


{.25 2/5 1/2} 
Returns a list containing the quotients of list 
divided by list2. 


Dimensions of the lists must be equal. 


expression /listl = list a/{3,a, (a) } ENER 
listl / expression = list { 3 1 Va} 


Returns a list containing the quotients of 
expression divided by list1 or list1 divided by 
expression. { b- 


{a,b,c}/(a*b*c) [ENER 


matrixl / expression = matrix [a,b,c]/(a*b*c) [ENTER 


Returns a matrix containing the quotients of 
matrix] / expression. 


Note: Use ./ (dot divide) to divide an 
expression by each element. 
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“expression! = expression -2.43 (ENTER -2.43 
Tlist] = list 
“matrixl = matrix 


-{-71,0.4,1.2E19} [EMER 


{1 -.4 -1.2E19} 
Returns the negation of the argument. 


-a*-b [ENTER a.b 
For a list or matrix, returns all the elements 
negated. 
expressionl % = expression 13% (¢] ENER .13 


listl1% = list 
matrixl % => matrix 


{1, 10, 100}% [$] EMER {.01 .1 1.} 


argument 


Returns 100 


For a list or matrix, returns a list or matrix 
with each element divided by 100. 


expressionl = expression? = Boolean expression Example function listing using math test 
list] =list2 = Boolean list symbols: =, £, <, <, >, 2 
matrix] = matrix? = Boolean matrix 
:g(xx) 
Returns true if expression1 is determined to :Func 
be equal to expression2. :If xx<75 Then 
: Return 5 
Returns false if expression1 is determined to : ElseIf xx>-5 and xx<0 Then 
not be equal to expression2. : Return “xx 
. oo : ElseIf xx>0 and xx#10 Then 
Anything else returns a simplified form ofthe : Return xx 
equation. : ElseIf xx=10 Then 
: Return 3 
For lists and matrices, returns comparisons :EndIf 
:EndFunc 


element by element. 


Graph g(x) ENER 


expression! l= expression? = Boolean expression See “=“ example above. 
list1 /= list? = Boolean list 


matrixil l= matrix? = Boolean matrix 


Returns true if expression1 is determined to be 
not equal to expression2. 


Returns false if expression1 is determined to 
be equal to expression2. 


Anything else returns a simplified form of the 
equation. 


For lists and matrices, returns comparisons 
element by element. 
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“u” 


expressionl < expression? = Boolean expression See “=” example on previous page. 
listl < list? = Boolean list 
matrixl < matrix? = Boolean matrix 


Returns true if expression! is determined to be 
less than expression2. 


Returns false if expression1 is determined to 
be greater than or equal to expression2. 


Anything else returns a simplified form of the 
equation. 


For lists and matrices, returns comparisons 
element by element. 


“os 


expressionl <= expression? = Boolean expression See “=” example on previous page. 
listl <= list? = Boolean list 
matrixl <= matrix? = Boolean matrix 


Returns true if expression1 is determined to be 
less than or equal to expression2. 


Returns false if expression1 is determined to 
be greater than expression2. 


Anything else returns a simplified form of the 
equation. 


For lists and matrices, returns comparisons 
element by element. 


“n 


expressionl > expression? = Boolean expression See “=” example on previous page. 
listl > list? = Boolean list 
matrix! > matrix? = Boolean matrix 


Returns true if expression1 is determined to be 
greater than expression2. 


Returns false if expression1 is determined to 
be less than or equal to expression2. 


Anything else returns a simplified form of the 
equation. 


For lists and matrices, returns comparisons 
element by element. 
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“n 


expression] >= expression? = Boolean expression See “=” example on page 460. 
list1 >= list? = Boolean list 
matrixl >= matrix? = Boolean matrix 


Returns true if expression1 is determined to be 
greater than or equal to expression2. 


Returns false if expression1 is determined to 
be less than expression2. 


Anything else returns a simplified form of the 
equation. 


For lists and matrices, returns comparisons 
element by element. 


matrix] .+ matrix? = matrix [a,2;b,3].+[c,4;5,d] (ER 
4 ; ; x.+[c,4;5,d] ENER 
expression .+ matrix] = matrix 


. F r A a 2 c 4 ate 6 
matrixl .+ matrix? returns a matrix that is the |" F al -+ E d es dle J 
sum of each pair of corresponding elements we + [: 4 [i to x+ | 
in matrix] and matrix2. “15 4 x+5 xtd 


expression .+ matrix] returns a matrix that is 
the sum of expression and each element in 


matrix. 
matrixl .- matrix => matrix [a,2;b,3].-[c,4;d,5] ENER 
expression .— matrixl = matrix x.-[c,4;d,5] (ener 
matrixl .— matrix2 returns a matrix that is the a? c 4 asc -2 
difference between each pair of i ] p F 5 l -d J 
corresponding elements in matrix1 and ae Fe 4 [* IG. ae 3] 
. d5 x-d x-5 
matrix. 


expression .— matrix] returns a matrix that is 
the difference of expression and each element 


in matriv1. 
matrixi .* matrix2 => matrix [a,2;b,3].*[c,4;5,d] (EMER 
expression .* matrix! => matrix x.*La,b:c,d] EMER 
matrixl .* matrix2 returns a matrix that is the 3 F : 
product of each pair of corresponding |? 3| * |: ; less ey 4 
elements in matrix1 and matrix2. ase afa P ax box 
ae [ d, a a 


expression .* matrix1 returns a matrix 
containing the products of expression and 
each element in matrix1. 
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matrix! ./ matrix? => matrix 
expression ./matrixl = matrix 


matrix1 ./ matrix? returns a matrix that is the 
quotient of each pair of corresponding 
elements in matrix] and matrix2. 


expression ./ matrix1 returns a matrix that is 
the quotient of expression and each element in 
matrixl. 


[a,2;b,3]./[c,4;5,d] EMER 
x./[c,4;5,d] [MER 
a ž a 4 = 172 
[i aE [ d b 3 
5 W 
EE 
a(S 4 c 4 
E: E3 
5 d 


[a,2;b,3].^[c,4;5,d] 
;5,d] 


matrix! .^ matrix? = matrix 
expression .^ matrix] = matrix 


matrix1 .^ matrix2 returns a matrix where 
each element in matrix2 is the exponent for 
the corresponding element in matrix1. 


expression . ^ matrix1 returns a matrix where 
each element in matrix1 is the exponent for 
expression. 


x.4[c,4 ENTER 


ENTER 


expression1! 
listl! = 
matrix1! 


=> expression 
list 
=> matrix 


Returns the factorial of the argument. 


For a list or matrix, returns a list or matrix of 
factorials of the elements. 


The TI-92 computes a numeric value for only 
non-negative whole-number values. 


! (ENTER 


{5,4,3}! 


ENTER 


[1,2;3,4]! 


ENTER 


{120 24 6} 


E$ 24] 


stringl & string? => string 


Returns a text string that is string? appended 
to string1. 
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"Hello " & "Nick" 


ENTER 


"Hello Nick" 
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J(expression1, var{, lower] [,upper]) = expression 


Returns the integral of expression1 with respect A -a3 b3 
to the variable var from lower to upper. J(x*2,x,a,b) ETER 3 3 
Returns an anti-derivative if lower and upper [(x^2,x) ME x3 
are omitted. A symbolic constant of , 3 
integration such as C is omitted. aaa 

r (a*x^2,X,C) ENER +c 
However, lower is added as a constant of J : 3 


integration if only upper is omitted. 


Equally valid anti-derivatives might differ by f(1/(2-cos(x)),x)>tmp [EMER 
a numeric constant. Such a constant might be ¢irGraph:Graph tmp:Graph 
disguised—particularly when an anti- 1/(2-cos(x)):Graph V(3 
derivative contains logarithms or inverse (2tan7(V(3) (tan(x/2)))/3) [MER 
trigonometric functions. Moreover, piecewise 
constant expressions are sometimes added to 
make an anti-derivative valid over a larger 
interval than the usual formula. 


Te T 


[m] z- 


Ze tanaj 3 $ tan(]] 


B- = 


JQ returns itself for pieces of expression1 that f(b*e^(-x^2)+a/(x^2+a^2),x) (ENTER 
it cannot determine as an explicit finite 
combination of its built-in functions and 2 

operators. . [fe et 


a 
Z, 2} 


When lower and upper are both present, an b J [e ~~ Ja t tana{ =) 
attempt is made to locate any discontinuities 
or discontinuous derivatives in the interval 
lower < var < upper and to subdivide the 
interval at those places. 


For the AUTO setting of the Exact/Approx 
mode, numerical integration is used where 
applicable when an anti-derivative or a limit 
cannot be determined. 


For the APPROX setting, numerical J(e*(-x*2),x,-71,1)() ENER 1.493... 
integration is tried first, if applicable. Anti- 

derivatives are sought only where such 

numerical integration is inapplicable or fails. 


JQ can be nested to do multiple integrals. fCin(xty),y,0,x),x,0,a) (ENTER 
Integration limits can depend on integration 
variables outside them. = i ie In(x + urdudx 


2. 
Note: See also nint() (page 421). Saints) + a=-(1n(i- 3-4) 
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\ (expression1) = expression (4) (ENTER 2 


I a YU9,a,4}) EE (3 Va 2) 


Returns the square root of the argument. 


For a list, returns the square roots of all the 
elements in list1. 


I(expression1, var, low, high) = expression T(1/n,n,1,5) M a 


Evaluates expression1 for each value of var n 
from low to high, and returns the product of I(k^2,k,1,n) (ENTER (n!)2 


tne results: II({1/n,n,2},n,1,5) EMER 
{zy 120 32} 
I(expression1, var, low, low-1) = 1 II(k,k,4,3) [ENER 1 
I(expression1, var, low, high) = 1M (expression1, I(1/k,k,4,1) ENER 6 


var, high+1, low-1) if high < low-1 


II(1/k,k,4,1)*II(1/k,k,2,4) EER] 1/4 


L(expression1, var, low, high) = expression E(1/n,n,1,5) ENER 


Evaluates expression1 for each value of var 


from low to high, and returns the sum of the I(k^2,k,1,n) MER n-(n+1)-(2-n+1) 
results. 6 

2 

=(1/n*42,n,1,00) (ENTER > 

LX(expression1, var, low, low-1) = 0 x(k,k,4,3) (ENTER 0 

L(expression1, var, low, high) = -` X(expressiont, =(k,k,4,1) EMER -5 

var, high+1, low-1) if high < low-1 
=(k,k,4,1)+2(k,k,2,4) [ENER 4 
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expression] ^ expression? = expression 4^2 (ENTER 16 
Pog NTA : 
list] ^ list? = list {a,2,c}*{1,b,3} [EMER {a 2b c3} 


Returns the first argument raised to the 
power of the second argument. 


For a list, returns the elements in list1 raised 
to the power of the corresponding elements 
in list2. 


In the real domain, fractional powers that 
have reduced exponents with odd 
denominators use the real branch versus the 
principal branch for complex mode. 


N x 
expression \listl = list p^{a,2,-3} (EMER {p3 p2 =} 


Returns expression raised to the power of the 
elements in list1. 


list] ^ expression = list {1,2,3,4}*-2 ENER 


Returns the elements in list raised to the 
power of expression. 


squareMatrix1l ^ integer = matrix [1,2;3,4]*2 [ENER 
[1,2;3,4]^-1 EMER 
Returns squareMatrix1 raised to the integer [1,2;3,4]^-2 [ENTER 
power. 
7 E T i | 
squareMatrix1 must be a square matrix. 34 15 22 
-i 7 
12 2 1 
If integer = ~1, computes the inverse matrix. 3 f ] 3/2 -1 2 
If integer < ~1, computes the inverse matrix 1 2772 tie? -5p 
to an appropriate positive power. F E | l -1574 Fed | 


10^ (expression1) = expression 10^1.5 [ENER 31.622... 
104 (listl) = list i 
10*{0,-2,2,a} ENER {1 Too 190 104} 


Returns 10 raised to the power of the 
argument. 


For a list, returns 10 raised to the power of 
the elements in list1. 


# varNameString Program segment: 
Refers to the variable whose name is : 
varNameString. This lets you create and :Request "Enter Your Name",strl 
modify variables from a program using :NewFold #strl 


strings. 


:For i,1,5,1 

CirGraph 

Graph i*x 

StoPic #("pic" & string(i)) 
:EndFor 
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expression!" = expression 


list1" 


In Degree or Radian angle mode: 


= list 


2 
matrixl" = matrix cos((7/4)" ) EMER =y 


In Degree angle mode, multiplies expression1 ; ae 
by 180/7. In Radian angle mode, returns cos({0",(x/12)",-n")}) (ENTER 
expression] unchanged. {1 warn) +2 -1} 


This function gives you a way to use a radian 
angle while in Degree mode. (In Degree angle 
mode, sin(), cos(), tan(), and polar-to- 
rectangular conversions expect the angle 
argument to be in degrees.) 


Hint: Use ' if you want to force radians in a 
function or program definition regardless of 
the mode that prevails when the function or 
program is used. 


expression? = value In Radian angle mode: 
list1°? = list y2 
matriti? =» matrix cos(45°) (ENTER y 
In Radian angle mode, multiplies expression cos({0,2/4,90°,30.12°} ) [+] ENER 
by 7/180. In Degree angle mode, returns {1 .707... 0 .864...} 


expression unchanged. 


This function gives you a way to use a degree 
angle while in Radian mode. (In Radian angle 
mode, sin(), cos(), tan(), and polar-to- 
rectangular conversions expect the angle 
argument to be in radians.) 


[radius,Z0_angle] = vector (polar input) [5,260°, 245°] (ENTER 
[radius,0_angle,Z_coordinate] = vector In Radian mode and vector format set to: 
(cylindrical input) 


[radius,Z0_angle,Z¢_angle] = vector 


rectangular 


(spherical input) fans eG [22 5B 5B) 
Returns coordinates as a vector depending "CS 260° 245°] 
on the Vector Format mode setting: [ PE ż taraf E] 52] 
rectangular, cylindrical, or spherical. ee ia ae taraf EB) 2 ] 
/ 
cylindrical spherical 


dd°mm'ss.ss" => expression In Degree angle mode: 


dd A positive or negative number 25°13'17.5" (ENTER 25.221... 
mm A non-negative number 
ss.ss A non-negative number 


25°30' (ENTER 51/2 


Returns dd+(mm/60)+(ss.ss/3600). 
This base-60 entry format lets you: 


° Enter an angle in degrees/minutes/seconds 
without regard to the current angle mode. 


¢ Enter time as hours/minutes/seconds. 
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expression1 xX! = expression 3.1^-1 [ENER .322581 
list1 x1 = list 


{a,4,7.1,x-2}^-1 [ENER 
Returns the reciprocal of the argument. (2 i -10 aj 
-2 


For a list, returns the reciprocals of the 
elements in list1. 


squareMatrix1 x! = squareMatrix [1,2;3,4]^-1 EMER 
[1,2;a,4]^ -1ER 


Returns the inverse of squareMatrix1. 


1 2)! -2 i 
squareMatrix1 must be a non-singular square g k 4] B - A 
matrix. Ji 2 -1 -5 z 
p 3l vn. ae Seer! caren 
2ta-2) 2-fa-2) 


expression | Boolean expression [and Boolean x+1| x=3 NER 4 
expression2]...[and Boolean expressionN] x+y| x=sin(y) (ENTER sin(y) +y 
The “with” (1) symbol serves as a binary xty| sin(y)=x (ENTER x+y 


operator. The operand to the left of | is an 
expression. The operand to the right of | 
specifies one or more relations that are 
intended to affect the simplification of the 
expression. Multiple relations after | must be 
joined by a logical “and”. 


The “with” operator provides three basic 
types of functionality: substitutions, interval 
constraints, and exclusions. 


Substitutions are in the form of an equality, XX*3-2xXX+7>f (XxX) [ENTER Done 
such as x=3 or y=sin(x). To be most effective, 


the left side should be a simple variable. F(x) | x=V(3) mE 332- ee 
expression | variable = value will substitute (sin(x))*2+#2sin(x)-6| sin(x)=d GER 
value for every occurrence of variable in d2+2d-6 
expression. 
Interval constraints take the form of one or solve(x*2-1=0,x)|x>0 and x<2 (ENTER 
more inequalities joined by logical “and” x= 
operators. Interval constraints also permit 
simplification that otherwise might be invalid VOY (1/x) |x>0 ER : 
or not computable. 

V(x) *¥(1/x) (ENTER vf x 
Exclusions use the “not equals” (/= or +) solve(x*2-1=0,x)| x#1 [ENTER x=-71 


relational operator to exclude a specific 
value from consideration. They are used 
primarily to exclude an exact solution when 
using cSolve(), cZeros(), fMax(), fMin(), solve(), 
zeros(), etc. 
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expression > var T 
Š m/4>myvar (ENTER 
list > var y 4 
matrix > var 4 
2cos(x)>Y1(x) ENER Done 


expression > fun_name(parameter1,...) 
list > fun_name(parameter],...) {1,2,3,4}>Lst5 (ewer {1 2 3 4} 
matrix > fun_name(parameter1,...) 


z 123 
If variable var does not exist, creates var and [1,2,3;4,5,61>MatG EMER [4 5 6] 
initializes it to expression, list, or matrix. nado" Seth) (SEER "Hello" 


If var already exists and if it is not locked or 
protected, replaces its contents with 
expression, list, or matrix. 


Hint: If you plan to do symbolic computations 
using undefined variables, avoid storing 
anything into commonly used, one-letter 
variables such as a, b, C, X, y, Z, etc. 


© [text] Program segment: 
© processes text as a comment line, which : 
can be used to annotate program :©Get 10 points from the Graph 
instructions. screen 


:For i1,1,10 © This loops 10 times 
© can be at the beginning or anywhere in the : 
line. Everything to the right of ©, to the end 
of the line, is the comment. 
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Reference Information 


TI-O2 Error MESSAGES \0..cccscssesssacicsecesstestecnsetsntesestertesnsevtest SEER ENE iA 472 
TEIZ MOGES oianean a a iane a aae] 479 
TI-92 Character CodeS inrsecneeriit tiraient iE 483 
TEF92 Key MaD nehai aiat a a a E ea 484 
Complex Numers isicing iiaiai 488 
Accuracy InfOrmation...........ccccccesccessecssscsesccsscecesesesaeesesecsseeseseeseseeeeees 490 
System Variables and Reserved Names ...........:c.:cceccssceeseeececeeeeseeeeeeeee 491 
EOS™ (Equation Operating System) Hierarchy...........::.::cseeeseeeeees 492 


This appendix contains reference information that includes a 
comprehensive list of error messages, TI-92 modes of operation, 
character codes, key maps, system variables and reserved names, 
and the EOS™ hierarchy. 


Argument must be an expression 


ESCSCANCEL 


zeros (2xt3=0, x? 
AD AUTO 


MAIN Ri FUNC ùrz 


Relevant messages are displayed to help you find and correct 
errors in your entries. 
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TI-92 Error Messages 


Error 
Number Description 


10 A function did not return a value 
20 A test did not resolve to TRUE or FALSE 
Generally, undefined variables cannot be compared. For example, the test 


If a<b will cause this error if either a or b is undefined when the If statement 
is executed. 


30 Argument cannot be a folder name 
40 Argument error 
50 Argument mismatch 
Two or more arguments must be of the same type. For example, 


PtOn expression1,expression2 and PtOn list1,list2 are both valid, but 
PtOn expression,list is a mismatch. 


60 Argument must be a Boolean expression 
70 Argument must be a decimal number 
80 Argument must be a label name 
90 Argument must be a list 
100 Argument must be a matrix 
110 Argument must be a Pic 
120 Argument must be a Pic or string 
130 Argument must be a string 
140 Argument must be a variable name 
For example, DelVar 12 is invalid because a number cannot be a variable 


name. 


150 Argument must be an empty folder name 
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Error 
Number Description 


160 Argument must be an expression 


For example, zeros(2x+3=0,x) is invalid because the first argument is an 
equation. 


170 Bound 


For the interactive graph math functions like 2:Zero, the lower bound must 
be less than the upper bound to define the search interval. 


180 Break 


The key was pressed during a long calculation or during program 
execution. 


190 Circular definition 


This message is displayed to avoid running out of memory during infinite 
replacement of variable values during simplification. For example, a+1>a, 
where a is an undefined variable, will cause this error. 


200 Constraint expression invalid 


For example, solve(3x*2-4=0, x) | x<0 or x>5 would produce this error 
message because the constraint is separated by “or” and not “and.” 


210 Data type 


An argument is of the wrong data type. For example, sin(expression) is valid, 
but sin(matrix) is not valid because the matrix data type is not supported by 
the sin() function. 


220 Dependent Limit 


A limit of integration is dependent on the integration variable. For example, 
J(x42,x,1,x) is not allowed. 


230 Dimension 


A list or matrix index is not valid. For example, if the list {1,2,3,4} is stored 
in L1, then L1[5] is a dimension error because L1 only contains four 
elements. 


240 Dimension mismatch 
Two or more arguments must be of the same dimension. For example, 
[1,2]+[1,2,3] is a dimension mismatch because the matrices contain a 
different number of elements. 

250 Divide by zero 

260 Domain error 
An argument must be in a specified domain. For example, ans(100) is not 


valid because the argument for ans() must be in the range 1-99. 


270 Duplicate variable name 
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TI-92 Error Messages (Continued) 


Error 
Number 


280 


290 


300 


310 


320 


330 


340 


350 


360 


370 


380 


390 


400 


410 


420 


430 


440 


Description 


Else and Elself invalid outside of If..Endlf block 

EndTry is missing the matching Else statement 

Expected 2 or 3-element list or matrix 

First argument of nSolve must be a univariate equation 
The first argument must be an equation, and the equation cannot contain a 
non-valued variable other than the variable of interest. For example, 
nSolve(3x*2-4=0, x) is a valid equation; however, nSolve(3x‘2-4, x) is not an 
equation, and nSolve(3x*2-y=0,x) is not a univariate equation because y has 
no value in this example. 

First argument of solve or cSolve must be an equation or inequality 
For example, solve(3x*2-4, x) is invalid because the first argument is not an 
equation. 

Folder 
An attempt was made in the VAR-LINK menu to store a variable in a folder 
that does not exist. 


Incomplete initial object list 
There are too few initial objects chosen to define the macro’s final object. 


Index out of range 

Indirection string is not a valid variable name 

Initial and final are same object 
The initial and final objects chosen for the geometry macro are the same 
object. 

Invalid ans() 

Invalid assignment 

Invalid assignment value 

Invalid command 

Invalid folder name 

Invalid for the current mode settings 

Invalid implied multiply 


For example, x(x+1) is invalid; whereas, x*(x+1) is the correct syntax. This is 
to avoid confusion between implied multiplication and function calls. 
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Error 
Number 


450 


460 


470 


480 


490 


500 


510 


520 


530 


540 


550 


560 


570 


580 


Description 


Invalid in a function or current expression 


Only certain commands are valid in a user-defined function. Entries that are 
made in the Window Editor, Table Editor, Data/Matrix Editor, and 
Geometry, as well as system prompts such as Lower Bound cannot contain 
any commands or a colon (:). See also “Creating and Evaluating User- 
Defined Functions” in Chapter 10. 


Invalid in Custom..EndCustm block 
Invalid in Dialog..EndDlog block 
Invalid in Toolbar..EndTBar block 
Invalid in Try..EndTry block 


Invalid label 
Label names must follow the same rules used for naming variables. 


Invalid list or matrix 
For example, a list inside a list such as {2,{3,4}} is not valid. 


Invalid outside Custom..EndCustm or ToolBar..EndTbar blocks 


For example, an Item command is attempted outside a Custom or ToolBar 
structure. 


Invalid outside Dialog..EndDlog, Custom..EndCustm, or ToolBar..EndTBar blocks 


For example, a Title command is attempted outside a Dialog, Custom, or 
ToolBar structure. 


Invalid outside Dialog..EndDlog block 


For example, the DropDown command is attempted outside a Dialog 
structure. 


Invalid outside function or program 


A number of commands are not valid outside a program or a function. For 
example, Local cannot be used unless it is in a program or function. 


Invalid outside Loop..EndLoop, For..EndFor, or While..EndWhile blocks 
For example, the Exit command is valid only inside these loop blocks. 


Invalid pathname 
For example, \\var is invalid. 


Invalid program reference 


Programs cannot be referenced within functions or expressions such as 
1+p(x) where p is a program. 
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TI-92 Error Messages (Continued) 


Error 
Number 


590 


600 


610 


620 


630 


640 


650 


660 


670 
673 


680 


690 


700 


710 


720 


730 


740 


750 


760 


770 


Description 


Invalid syntax block 


A Dialog..EndDlog block is empty or has more than one title. A 
Custom..EndCustm block cannot contain PIC variables, and items must be 
preceded by a title. A Toolbar..EndTBar block must have a second argument 
if no items follow; or items must have a second argument and must be 
preceded by a title. 


Invalid table 

Invalid variable name in a Local statement 

Invalid variable or function name 

Invalid variable reference 

Invalid vector syntax 

Link transmission 
A transmission between two units was not completed. Verify that the 
connecting cable is connected firmly to both units. 

Macro objects cannot be redefined 
An object in Geometry that was created by a macro cannot be redefined 


with Redefine Point. 


Memory 
The calculation required more memory than was available at that time. 


Missing ( 

Missing ) 

Missing " 

Missing ] 

Missing } 

Missing start or end of block syntax 
Missing Then in the If..Endlf block 
Name is not a function or program 


No final object 
No final objects were selected for a macro definition in Geometry. 


No initial object 
No initial objects were selected for a macro definition in Geometry. 
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Error 
Number Description 


780 No solution 


Using the interactive math features (F5:Math) in the Graph application can 
give this error. For example, if you attempt to find an inflection point of the 
parabola y1(x)=x2, which does not exist, this error will be displayed. 


790 Non-algebraic variable in expression 
If a is the name of a PIC, GDB, MAC, FIG, etc., a+1 is invalid. Use a different 


variable name in the expression or delete the variable. 


800 Non-real result 


For example, if the unit is in the REAL setting of the Complex Format mode, 
In(-2) is invalid. 


810 Not enough memory to save current variable. Please delete unneeded variables on 
the Var-Link screen and re-open editor as current OR re-open editor and use F1 8 to 
clear editor. 


This error message is caused by very low memory conditions inside the 
Data/Matrix Editor. 

820 Objects are unrelated 
A macro cannot be defined because the initial and final objects selected are 
geometrically unrelated. 

830 Overflow 

840 Plot setup 

850 Program not found 
A program reference inside another program could not be found in the 
provided path during execution. 

860 Recursion is limited to 255 calls deep 

870 Reserved name or system variable 

880 Sequence setup 

890 Singular matrix 

900 Stat 

910 Syntax 
The structure of the entry is incorrect. For example, x+-y (x plus minus y) is 


invalid; whereas, x+y (x plus negative y) is correct. 


920 The point does not lie on a path 
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TI-92 Error Messages (Continued) 


Error 


Number 


930 


940 


950 


960 


970 


980 


990 


1000 


1010 


478 


Description 


Too few arguments 
The expression or equation is missing one or more arguments. For 
example, d(f(x)) is invalid; whereas, d(f(x),x) is the correct syntax. 

Too many arguments 
The expression or equation contains an excessive number of arguments and 
cannot be evaluated. 

Too many subscripts 

Undefined variable 

Variable in use so references or changes are not allowed 

Variable is locked or protected 

Variable name is limited to 8 characters 

Window variables domain 

Zoom 

Warning: 40 or undef‘0 replaced by 1 

Warning: 040 replaced by 1 

Warning: 14°° or 14undef replaced by 1 

Warning: cSolve might specify more zeros 

Warning: Differentiating an equation may produce a false equation 

Warning: Expected finite real integrand 

Warning: Memory full, simplification might be incomplete 

Warning: Object already exists 

Warning: Operation might introduce false solutions 

Warning: Operation might lose solutions 

Warning: Overflow replaced by œ% or ~co 

Warning: Questionable accuracy 

Warning: Questionable solution 

Warning: Solve might specify more zeros 


Warning: Trig function argument too big for accurate reduction 


Appendix B: Reference Information 


TI-92 Modes 


Graph 


Current Folder 


Note: For detailed 
information about using 


folders, see Chapter 10. 


Display Digits 


Specifies the type of graphs you can plot. 


1:FUNCTION y(x) functions (Chapter 3) 
2:PARAMETRIC x(t) and y(t) parametric equations (Chapter 11) 


3:POLAR r(8) polar equations (Chapter 12) 
4:SEQUENCE u(n) sequences (Chapter 13) 
5:3D z(x,y) 83D equations (Chapter 14) 


Note: If you use a split screen with Number of Graphs = 2, Graph is for 
the top or left part of the screen and Graph 2 is for the bottom or 
right part. 


Specifies the current folder. You can set up multiple folders with 
unique configurations of variables, graph databases, programs, etc. 


1:main Default folder included with the TI-92. 


2:— Other folders are available only if they have been 
(custom folders) created by a user. 


Selects the number of digits. These decimal settings affect only how 
results are displayed—you can enter a number in any format. 


Internally, the TI-92 retains decimal numbers with 14 significant 
digits. For display purposes, such numbers are rounded to a 
maximum of 12 significant digits. 


1:FIX 0 Results are always displayed with the selected 


2:FIX 1 number of decimal places. 

D:FIX 12 

E:FLOAT The number of decimal places varies, depending 
on the result. 

F:FLOAT 1 If the integer part has more than the selected 

G:FLOAT 2 number of digits, the result is rounded and 


displayed in scientific notation. 


Geren ie For example, in FLOAT 4: 


12345. is shown as 1.23564 
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TI-92 Modes (Continued) 


Angle 


Exponential Format 


Complex Format 


Specifies the units in which angle values are interpreted and 
displayed in trig functions and polar/rectangular conversions. 


1:RADIAN 
2:DEGREE 


Specifies which notation format should be used. These formats 
affect only how an answer is displayed; you can enter a number in 
any format. Numeric answers can be displayed with up to 12 digits 
and a 3-digit exponent. 


1: NORMAL Expresses numbers in standard format. For 
example, 12345.67 
2:SCIENTIFIC Expresses numbers in two parts: 
¢ The significant digits display with one digit to 
the left of the decimal. 
e The power of 10 displays to the right of E. 
For example, 1.234567E4 means 1.234567x10* 


3:ENGINEERING Similar to scientific notation. However: 


¢ The number may have one, two, or three 
digits before the decimal. 


e The power-of-10 exponent is a multiple of 
three. 


For example, 12.34567E3 means 12.34567x108 


Note: If you select NORMAL, but the answer cannot be displayed in 
the number of digits selected by Display Digits, the TI-92 displays the 
answer in SCIENTIFIC notation. If Display Digits = FLOAT, scientific 
notation will be used for exponents of 12 or more and exponents of 
-4 or less. 


Specifies whether complex results are displayed and, if so, their 
format. 


1:REAL Does not display complex results. (If a result is a 
complex number and the input does not contain 
the complex unit i, an error message is 
displayed.) 


2:RECTANGULAR Displays complex numbers in the form: a+bi 


3:POLAR Displays complex numbers in the form: re? ® 
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Vector Format 


Pretty Print 


Split Screen 


Determines how 2-element and 3-element vectors are displayed. You 
can enter vectors in any of the coordinate systems. 


1:RECTANGULAR Coordinates are in terms of x, y, and z. For 
example, [3,5,2] represents x = 3, y = 5, and z = 2. 


2:CYLINDRICAL Coordinates are in terms of r, 6, and z. For 
example, [3,245,2] represents r = 3, 6 = 45, and 


Z=2. 

3:SPHERICAL Coordinates are in terms of r, 6, and . For 
example, [3, 245, 290] represents r = 3, 0 = 45, and 
o = 90. 


Determines how results are displayed on the Home screen. 
1:OFF Results are displayed in a linear, one- 
dimensional form. 
For example, 12, 2/2, or \/((x-3)/x) 


2:0N Results are displayed in conventional 
mathematical format. 


T x-3 
For example, 7°, DIN 


Note: For a complete description of these settings, refer to “Formats 
of Displayed Results” in Chapter 2. 


Lets you split the screen into two parts. For example, you can display 
a graph and see the Y= Editor at the same time (Chapter 5). 
1:FULL The screen is not split. 


2:TOP-BOTTOM The applications are shown in two screens that 
are above and below each other. 


3:LEFT-RIGHT The applications are shown in two screens that 
are to the left and right of each other. 


To determine what and how information is displayed on a split 
screen, use this mode in conjunction with other modes such as 
Split 1 App, Split 2 App, Number of Graphs, and Split Screen Ratio. 
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TI-92 Modes (Continued) 


Split 1 App 
and 
Split 2 App 


Number of Graphs 


Graph 2 


Split Screen Ratio 


Exact/Approx 


Specifies which application is displayed on the screen. 
e Fora full screen, only Split 1 App is active. 


e Fora split screen, Split 1 App is the top or left part of the screen 
and Split 2 App is the bottom or right part. 


The available application choices are those listed when you press Q 
from the Page 2 mode screen or when you press [APPS]. You must have 
different applications in each screen unless you are in 2-graph mode. 


Specifies whether both parts of a split screen can display graphs at 
the same time. 


1 Only one part can display graphs. 


2 Both parts can display an independent graph 
screen (Graph or Graph 2 setting) with 
independent settings. 


Specifies the type of graphs that you can plot for the second graph 
on a two-graph split screen. This is active only when Number of 
Graphs = 2. In this two-graph setting, Graph sets the type of graph for 
the top or left part of the split screen, and Graph 2 sets the bottom or 
right part. The available choices are the same as for Graph. 


Specifies the proportional sizes of the two parts of a split screen. 


1:1 The screen is split evenly. 


1:2 The bottom or right part is approximately twice 
the size of the top or left part. 


2:1 The top or left part is approximately twice the 
size of the bottom or right part. 


Specifies how fractional and symbolic expressions are calculated 
and displayed. By retaining rational and symbolic forms in the 
EXACT setting, the TI-92 increases precision by eliminating most 
numeric rounding errors. 


1:AUTO Uses EXACT setting in most cases. However, 
uses APPROXIMATE if the entry contains a 
decimal point. 


2:EXACT Displays non-whole-number results in their 
rational or symbolic form. 


3:APPROXIMATE Displays numeric results in floating-point form. 


Note: For a complete description of these settings, refer to “Formats 
of Displayed Results” in Chapter 2. 


482 Appendix B: Reference Information 


TI-92 Character Codes 


SANSA PWN E 


= = O 
mos 


12. 


32. 


OANOOAWDYFKO™~: 


VOZZTFASTT*ITIOAMMVOIWDFOrYVi aw” 


81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 


100. 
101. 
102. 
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TI-92 Key Map 


Table 1: Key Values for Primary Keys 


| ng} S| 
| Value | Assoc. | Value | 

| 28| 268| | eso) 

[29] 269 | | 8461| 

| 27| 270| | e) 

| art | an| 8 | 

| are | 272| | esa) 

EEA 273| | 8465) 

| 27| 27a | | ese) 

| 275 | 275| |r| 

| 26| 266| | ese) 

| 268 | 263| | 848 

| 262 | o | em 

| 264 | | | | 

| 25| switch | asei| 887 | 

| ia | entry | 4toa| approx | 8205 | 

| aso | snt f 4355] 

| 260 | 

| 26 | 

| o a 

| ao | 

| at | 

| aa | 

o a] 

| e 

| s] 

| as | 

| 258 | 

| ae | 

| at | 

| 287 | 


7 
7 
7 
7 
7 
7 


| Assoc. | 
| MODE | 
e 


6 
6 
MODE 6 
CLEAR 


e i 


Ooo 
Oo 
a 
o wj 
O | e] 
Eo 
[as 
a 
| Contrast - | 


-r | 
oi | 3| 
|) | a] 
ai f| a| 
iE 


e 
E 
a 


T 
{ 
} 
[ 
] 
C 
\ 


2 
2 
2 
2 
2 
2 
2 
2 
26 
26 
2 
26 
26 
2 
2 
2 
2 
3 
2 


1 
2 
3 
4 
5 
6 
7 
8 
x 
S 


R 
IN 


8 
9 
0 
1 
2 
3 
4 
5 
6 
3 
1 
3 
2 
2 

DEL 
8 


Oo 
ooo | y 
mns | 433) 
o o e) o o jo 
| m| as | s| | 
O s|) > | el ee 


68 
69 
70 
71 
72 
73 
74 
75 

6 

3 
62 

4 

5 
13 
59 
60 
61 
94 
40 
41 
44 
47 
42 
45 
43 
58 

2 
61 
57 

6 
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Table 1: Key Values for Primary Keys (Continued) 


| Assoc. | Value | 
| a] 
s| | em] 
| e] 
| | as | 
ee (eg 
| | | 
a e% 
| | a | 
— | 2s 

s| 9 | | | aa | 
fap a rf es | nes | oer I 
Bo a aE E e a eS ee 
ce | e | | tæa | | cov | 8258 | 
C ea ee 2 ee es ee 
E | e | w| e | œ| rabies |  |wmnoow| s21] 
e | t | w| Ee | x| < | 9| FORMAT | 8262 | 
e | o | w| a | z| ae | | | sæ] 
Ho | »h | w| n | z| a | æf f sæ] 
C a a eee 


n TY a e) eer O ew o e 
m| o | | Tables | | oen | 87] 
s| 


8272 


e e as rase | er 
| Taboo | | 


| 8 | 

Taf 
| ws | o | 
fet a 
| 90 | caps Lock | 
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TI-92 Key Map (Continued) 


486 


Table 2: Arrow Keys 


| | 
16722 4434 8530 33106 
16726 4438 8534 33110 


Note: The Grab ((])modifier only affects the arrow keys. 


Table 3: Grave Accent Prefix (RdA) 


231 


Table 5: Acute Accent Prefix ((2nd)E) 
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Table 6: Greek Prefix ((2nd)G) 
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Complex Numbers 


Overview of 
Complex Numbers 


Important: To get thei 


symbol, press 


2nd 


[i] 


(second function of I). Do 
not simply type an l. 


Important: To get the e 


symbol, press 


2nd 


[e+]. Do 


not simply type an E. 


Tip: To enter 0 in degrees, 
type a ° symbol (such as 
45°). To get the ° symbol, 


type [2nd] D or (2nd) [MATH] 2 1. 


A complex number has real and imaginary components that identify 
a point in the complex plane. These components are measured along 
the real and imaginary axes, which are similar to the x and y axes in 


the real plane. 


Notice that the point can 
be expressed in 


rectangular or polar form. 


The i symbol identifies a 
complex number. 


To enter the: 


Rectangular form 
a+bi 


Polar form 
ret ® 
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Imaginary 


a+bi (rectangular) 


Use the key sequence: 


Substitute the applicable values or variable 
names for a and b. 


a (4) b Pod [i 


] 


For example: 


2+3- 


j Fain 


2+34: 


RAD AUTO FUNC 1/30 


Substitute the applicable values or variable 


names for r 


and 0. 


r (2nd) [e] 2nd] [+] © 0) 


For example: 


i in 1 
mpe 4 E+E as 
2%e* Cin /4 ) 


RAD AUTO FUNC 1/30 j 


— [2nd 


[e7] types “e^(” 


Result shown in rectangular form — 


Complex Format 
Mode 


To Use Complex 
Variables in 
Symbolic 
Calculations 


Complex Numbers 
and Degree Mode 


You can use [MODE] to T 
set the Complex Format 


mode to one of three P 
; Current Folders... 
settings. Display Digits.... 


Angle 
Exponential Format HORMAL + 
Complex Format.... 1: REAL 


Vector Format g AGU or 
+ Pretty Print =: POLAR 


Enter=SAUE ESC=CAHCEL 


You can enter a complex number at any time, regardless of the 
Complex Format mode setting. However, the mode setting determines 
how results are displayed. 


If Complex Format is: The TI-92: 


REAL Will not introduce complex results unless 
you: 


Enter a complex number in a calculation. 
—or— 

Use a special complex function (cFactor, 
cSolve, cZeros). 


RECTANGULAR Will introduce complex results in the 

or specified form. However, you can enter 

POLAR complex numbers in any form (or a mixture 
of both forms). 


Regardless of the Complex Format mode setting, all undefined 
variables are treated as real numbers in symbolic calculations. To 
perform complex symbolic analysis, you must define a complex 
variable. For example: 


X+Yl>Z 


Then you can use z as a complex variable. 


Degree-mode scaling by 2/180 applies only to the trigonometric and 
inverse trigonometric functions. This scaling does not apply to the 
related exponential, logarithmic, hyperbolic, or inverse-hyperbolic 
functions. Consequently, radian-mode identities between these 
functions are not generally true for degree mode when the inputs or 
results are non-real. For example, degree-mode scaling is applied to 
cos(8) + 7 sin(®) but not to the radian-equivalent expression e^ (78). 
Radian mode is recommended for complex number calculations. 
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Accuracy Information 


Computational 
Accuracy 


Graphing Accuracy 


Note: For a table that lists 
the number of pixels in a full 
screen or split screen, refer 
to “Setting and Exiting the 
Split Screen Mode” in 
Chapter 5. 


Floating-point (decimal) values in memory are stored using up to 14 
digits with a 3-digit exponent. 


e For min and max Window variables (xmin, xmax, ymin, ymax, etc.), 
you can store values using up to 12 digits. Other Window 
variables use 14 digits. 


e When a floating-point value is displayed, the displayed value is 
rounded as specified by the applicable mode settings (Display 
Digits, Exponential Format, etc.), with a maximum of 12 digits and a 
3-digit exponent. 


e RegEQ displays up to 14-digit coefficients. 


Integer values in memory are stored using up to 614 digits. 


The Window variable xmin is the center of the leftmost pixel used, 
and xmax is the center of the rightmost pixel used. Ax is the distance 
between the centers of two horizontally adjacent pixels. 


e Ax is calculated as (xmax - xmin) / (# of x pixels - 1). 


e If Ax is entered from the Home screen or a program, xmax is 
calculated as xmin + Ax * (# of x pixels - 1). 


The Window variable ymin is the center of the bottom pixel used, and 
ymax is the center of the top pixel used. Ay is the distance between 
the centers of two vertically adjacent pixels. 


e Ay is calculated as (ymax - ymin) / (# of y pixels - 1). 
e If Ay is entered from the Home screen or a program, ymax is 


calculated as ymin + Ay * (# of y pixels - 1). 


Cursor coordinates are displayed as eight characters (which may 
include a negative sign, decimal point, and exponent). The 
coordinate values (xc, yc, zc, etc.) are updated with a maximum of 
12-digit accuracy. 
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System Variables and Reserved Names 


Graph 


Graph Zoom 


Statistics 


Table 


Data/Matrix 


Miscellaneous 


yl(x)-y99(x)* 
Z1(x,y)-299(x,y)* 


yc 

Oc 
zfact 
xgrid 
ygrid 
zmin. 
eyed 
tmin 
nmax 


zxmin 
zymin 
ZXTeS 
ztmin 
zzmax 
znmin 


X 

=x? 

Ly? 
medsStat 
medyl 
minY 
regCoef* 
Sx 


tblStart 
cl-c99 


main 


r1(6)-r99(6)* 
ul(n)—-u99(n)* 
ZC 

nc 

xmin 

ymin 

xres 

zmax 

Omin 

tmax 

plotStrt 


xxy 

corr 
medx1 
medy2 
nStat 
regEq(x)* 
Sy 


Atbl 


sysData* 


ok 


xt1(t)—xt99(t)* 
uil—ui99* 
te 

xfact 
xmax 
ymax 

Ax 

zscl 
Omax 
tstep 
plotStep 


zxscl 
zyscl 
zOmax 
ztstep 
zeyeO 
zpltstrt 


tblInput 


errornum 


yt1(t)- yt99(t)* 
XC 

rc 

yfact 
xscl 
yscl 

Ay 

eyed 
Ostep 
nmin 
sysMath 


zxgrid 
zygrid 
zOstep 
zzmin 
zeyed 
zpltstep 
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EOS™ (Equation Operating System) Hierarchy 


Order of Evaluation Level Operator 


1 Parentheses ( ), brackets [ ], braces { } 

2 Indirection (#) 

3 Function calls 

4 Post operators: degrees-minutes-seconds (°,',"), factorial (!), 


percentage (%), radian (" ), subscript ([ ]), transpose (7) 
Exponentiation, power operator (^) 
Negation (~) 


Multiplication (*), division (/) 
Addition (+), subtraction (-) 


10 Equality relations: equal (=), not equal (+ or /=), 
less than (<), less than or equal (< or <=), greater than (>), 
greater than or equal (= or >=) 


5 
6 
7 String concatenation (&) 
8 
9 


11 Logical not() 

12 Logical and 

13 Logical or, exclusive logical xor 
14 Constraint “with” operator (l) 
15 Store (>) 


Parentheses, All calculations inside a pair of parentheses, brackets, or braces are 
Brackets, and evaluated first. For example, in the expression 4(1+2), EOS first 
Braces evaluates the portion of the expression inside the parentheses, 1+2, 


and then multiplies the result, 3, by 4. 


The number of opening and closing parentheses, brackets, and 
braces must be the same within an expression or equation. If not, an 
error message is displayed that indicates the missing element. For 
example, (1+2)/(3+4 will display the error message “Missing ).” 


Note: Because the TI-92 allows you to define your own functions, a 
variable name followed by an expression in parentheses is 
considered a “function call” instead of implied multiplication. For 
example a(b+c) is the function a evaluated by b+c. To multiply the 
expression b+c by the variable a, use explicit multiplication: a*(b+c). 
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Indirection 


Post Operators 


Exponentiation 


Negation 


Constraint (|) 


The indirection operator (#) converts a string to a variable or 
function name. For example, #(“x”&’y’&’z”) creates the variable name 
xyz. Indirection also allows the creation and modification of 
variables from inside a program. For example, if 10>r and “r’>s1, then 
#s1=10. 


Post operators are operators that come directly after an argument, 
such as 5!, 25%, or 60° 15' 45". Arguments followed by a post operator 
are evaluated at the fourth priority level. For example, in the 
expression 443!, 3! is evaluated first. The result, 6, then becomes the 
exponent of 4 to yield 4096. 


Exponentiation (^) and element-by-element exponentiation (.”) are 
evaluated from right to left. For example, the expression 2^3^2 is 
evaluated the same as 2^(3^2) to produce 512. This is different from 
(243)*2, which is 64. 


To enter a negative number, press [(-)| followed by the number. Post 
operations and exponentiation are performed before negation. For 
example, the result of -x? is a negative number, and -9? =-81. Use 
parentheses to square a negative number such as (79)? to produce 
81. Note also that negative 5 (~5) is different from minus 5 (-5), and 
-3! evaluates as -(3!). 


The argument following the “with” (1) operator provides a set of 
constraints that affect the evaluation of the argument preceding the 
“with” operator. 
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Service and Warranty Information 


Battery Information ............cceecescceceesecesececeesececeeseeeseceeeeseeeseseeeeaeeeaeeees 496 
In Case of Difficulty- stenna nei ees aa e a eaaa 498 
Support and Service Information...........ssssssssesssressssessrsrsressesrsrsrssrssese 499 
Warranty Information zeonnn e en e a a aR E aK 500 


This appendix provides supplemental information that may be 
helpful as you use the TI-92. It includes procedures that may help 
you correct problems with the TI-92, and it describes the service 
and warranty provided by Texas Instruments. 


-sinisi costs) 4 
z 


n [[tsincn?|ax + 


MAIN RAD AUTO FUNC 1730 EEATT 


When the BATT indicator appears in the status line, it is time to 
change the batteries. 
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Battery Information 


When to Replace 
the Batteries 


Effects of Replacing 
the Batteries 


Replacing the AA 
Batteries 


As the AA batteries run down, the display will begin to dim 
(especially during calculations). To compensate for this, you will 
need to adjust the contrast to a higher setting. If you find it necessary 
to increase the contrast setting frequently, you will need to replace 
the AA batteries. To assist you, a BATT indicator ( HATT ) will display in 
the status line area when the batteries have drained down to the 


point when you should replace them soon. When the BATT indicator 
is displayed in reverse video (Ei), you must replace the AA 
batteries immediately. You should change the lithium backup battery 
about once every three years. 


Note: To avoid loss of information stored in memory, the TI-92 must 
be off; also do not remove the AA batteries and the lithium battery at 
the same time. 


If you do not remove both types of batteries at the same time or 
allow them to run down completely, you can change either type of 
battery without losing anything in memory. 


1. Turn the TI-92 off and place the TI-92 face down on a clean 
surface to avoid inadvertently turning the TI-92 on. 


2. Holding the TI-92 unit upright, slide the latch on the top of the 
unit to the right unlocked position; slide the rear cover down 
about one-eighth inch and remove it from the main unit. (See the 
diagrams for installing AA batteries in Chapter 1: Getting Started, 
if necessary.) 


3. To replace the AA alkaline batteries, remove all four discharged 
AA batteries and install new ones as shown on the polarity 
diagram located in the battery compartment. (See the opposite 
page for directions on replacing the lithium battery.) 


CAUTION: Dispose of used batteries properly. Do not 
incinerate them or leave them within reach of small 
children. 


4. Replace the rear cover, and slide the latch on the top of the TI-92 
to the locked position to lock the cover back in place. 


5. Turn the TI-92 on, and adjust the display contrast, if necessary. 
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Replacing the 1. Turn the TI-92 off and place the TI-92 face down on a clean 
Lithium Battery surface to avoid inadvertently turning the TI-92 on. 


2. Holding the TI-92 unit upright, slide the latch on the top of the 
unit to the right unlocked position; slide the rear cover down 
about one-eighth inch and remove it from the main unit. (See the 
diagrams for installing AA batteries in Chapter 1: Getting Started, 
if necessary.) 


3. Loosen and remove the Phillips screw from the cover of the 
lithium battery compartment, and lift off the cover. 


R W) 


G 


cover 


4. Depending on the model of the lithium battery that is in your 
TI-92, refer to the appropriate illustration below. 


5. Loosen the screw and remove the metal clip that holds the 


lithium battery. 
N A lithium _| b 
battery 
© 

© reme 
these 
screws 

Figure A Figure B 
Lithium battery: CR 2032 See Note below. 


6. Remove the old battery and install the new battery, positive (+) 
side up. Then replace the metal clip and screw. 


CAUTION: Dispose of used batteries properly. Do not 
incinerate them or leave them within reach of small 
children. 


7. Replace the lithium battery compartment cover, and then replace 
the rear cover. Slide the latch on the top of the TI-92 to the locked 
position to lock the cover back in place. 


8. Turn the TI-92 on, and adjust the display contrast, if necessary. 


Note: If the lithium battery in your TI-92 resembles Figure B, please 
call 1-800-TI-CARES. 
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In Case of Difficulty 


Suggestions 


Note: Correcting a “lock up” 
will reset your TI-92 and 
clear its memory. 


If: 


You cannot see anything on 
the display. 


The BATT indicator is 
displayed. 


The BUSY indicator is 
displayed. 


The PAUSE indicator is 
displayed. 


An error message is 
displayed. 


The TI-92 does not appear to 
be working properly. 


The TI-92 appears to be 
“locked up” and will not 
respond to keyboard input. 
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Suggested action: 


Press [+] (+] to darken or [+] [=] to 


lighten the display contrast. 


Replace the batteries as described 
on page 496. If BATT is displayed in 
reverse video (AH), replace the 
batteries as soon as possible. 


A calculation is in progress. If you 
want to stop the calculation, press 


A graph or program is paused and 
the TI-92 is waiting for input; press 


ENTER}. 


Refer to Appendix B for a list of 
error messages. Press to clear. 


Press several times to exit any 
menu or dialog box and to return 
the cursor to the entry line. 

Be sure that the batteries are 
installed properly and that they are 
fresh. 


Press and hold and [A]. Then 
press and release [0N]. 

If and do not correct 
the problem: 


1. Remove one of the four AA 
batteries. Refer to page 496. 

2. Press and hold ((-)) and D] as you 
reinstall the battery. 

3. Continue holding [(-)] and DJ for 
five seconds before releasing. 


Support and Service Information 


Product Support 


Product Service 


Other TI Products 
and Services 


Customers in the U.S., Canada, Puerto Rico, and the Virgin 
Islands 
For general questions, contact Texas Instruments Customer Support: 


phone: 1-800-TI-CARES (1-800-842-2737) 
e-mail: ti-cares@ti.com 


For technical questions, call the Programming Assistance Group of 
Customer Support: 


phone: 1-972-917-8324 
Customers outside the U.S., Canada, Puerto Rico, and the 
Virgin Islands 


Contact TI by e-mail or visit the TI Caleulator home page on the 
World Wide Web. 


e-mail: ti-cares@ti.com 
Internet: education.ti.com 


Customers in the U.S. and Canada Only 
Always contact Texas Instruments Customer Support before 
returning a product for service. 


Customers outside the U.S. and Canada 
Refer to the leaflet enclosed with this product or contact your local 
Texas Instruments retailer/distributor. 


Visit the TI Calculator home page on the World Wide Web. 


education.ti.com 
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Warranty Information 


Customers in the 
U.S. and Canada 
Only 


One-Year Limited Warranty for Commercial Electronic Product 


This Texas Instruments electronic product warranty extends only to the 
original purchaser and user of the product. 


Warranty Duration. This Texas Instruments electronic product is 
warranted to the original purchaser for a period of one (1) year from the 
original purchase date. 


Warranty Coverage. This Texas Instruments electronic product is 
warranted against defective materials and construction. THIS WARRANTY 
IS VOID IF THE PRODUCT HAS BEEN DAMAGED BY ACCIDENT OR 
UNREASONABLE USE, NEGLECT, IMPROPER SERVICE, OR OTHER 
CAUSES NOT ARISING OUT OF DEFECTS IN MATERIALS OR 
CONSTRUCTION. 


Warranty Disclaimers. ANY IMPLIED WARRANTIES ARISING OUT OF 
THIS SALE, INCLUDING BUT NOT LIMITED TO THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO THE ABOVE 
ONE-YEAR PERIOD. TEXAS INSTRUMENTS SHALL NOT BE LIABLE 
FOR LOSS OF USE OF THE PRODUCT OR OTHER INCIDENTAL OR 
CONSEQUENTIAL COSTS, EXPENSES, OR DAMAGES INCURRED BY 
THE CONSUMER OR ANY OTHER USER. 


Some states/provinces do not allow the exclusion or limitation of implied 
warranties or consequential damages, so the above limitations or exclusions 
may not apply to you. 


Legal Remedies. This warranty gives you specific legal rights, and you may 
also have other rights that vary from state to state or province to province. 


Warranty Performance. During the above one (1) year warranty period, 
your defective product will be either repaired or replaced with a 
reconditioned model of an equivalent quality (at TI’s option) when the 
product is returned, postage prepaid, to Texas Instruments Service Facility. 
The warranty of the repaired or replacement unit will continue for the 
warranty of the original unit or six (6) months, whichever is longer. Other 
than the postage requirement, no charge will be made for such repair and/or 
replacement. TI strongly recommends that you insure the product for value 
prior to mailing. 

Software. Software is licensed, not sold. TI and its licensors do not warrant 
that the software will be free from errors or meet your specific 
requirements. All software is provided “AS IS.” 


Copyright. The software and any documentation supplied with this product 
are protected by copyright. 
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Australia & New 
Zealand Customers 
only 


All Customers 
outside the U.S. and 
Canada 


One-Year Limited Warranty for Commercial Electronic Product 
This Texas Instruments electronic product warranty extends only to the 
original purchaser and user of the product. 


Warranty Duration. This Texas Instruments electronic product is 
warranted to the original purchaser for a period of one (1) year from the 
original purchase date. 


Warranty Coverage. This Texas Instruments electronic product is 
warranted against defective materials and construction. This warranty is 
void if the product has been damaged by accident or unreasonable use, 
neglect, improper service, or other causes not arising out of defects in 
materials or construction. 


Warranty Disclaimers. Any implied warranties arising out of this 
sale, including but not limited to the implied warranties of 
merchantability and fitness for a particular purpose, are limited in 
duration to the above one-year period. Texas Instruments shall not 
be liable for loss of use of the product or other incidental or 
consequential costs, expenses, or damages incurred by the consumer 
or any other user. 


Some jurisdictions do not allow the exclusion or limitation of implied 
warranties or consequential damages, so the above limitations or exclusions 
may not apply to you. 


Legal Remedies. This warranty gives you specific legal rights, and you may 
also have other rights that vary from jurisdiction to jurisdiction. 


Warranty Performance. During the above one (1) year warranty period, 
your defective product will be either repaired or replaced with a new or 
reconditioned model of an equivalent quality (at TI’s option) when the 
product is returned to the original point of purchase. The repaired or 
replacement unit will continue for the warranty of the original unit or six (6) 
months, whichever is longer. Other than your cost to return the product, no 
charge will be made for such repair and/or replacement. TI strongly 
recommends that you insure the product for value if you mail it. 


Software. Software is licensed, not sold. TI and its licensors do not warrant 
that the software will be free from errors or meet your specific 
requirements. All software is provided “AS IS.” 


Copyright. The software and any documentation supplied with this product 
are protected by copyright. 


For information about the length and terms of the warranty, refer to your 
package and/or to the warranty statement enclosed with this product, or 
contact your local Texas Instruments retailer/distributor. 


Appendix C: Service and Warranty Information 501 


502 Appendix C: Service and Warranty Information 


General Index 


A 
absolute value function, absQ, 377 
accent marks, typing, 287 
accessing 
a CBL 2/CBL or CBR from a TI-92, 323 
another TI-92, 323 
folders via instructions, 218 
variables in different folders, 218 
accuracy information, 490 
adding features through functions to the TI-92, 
303 
adding polynomials, 98 
addition operator, (+), 458 
adjusting 
display contrast, 2, 15 
viewing window using the Zoom menu, 59 
Algebra menu and submenus, 96, 97 
algebraic operations, 98-00 
adding and dividing polynomials, 98--1 00 
common denominators, 100 
factoring and expanding polynomials, 9S.-/ 00 
partial expansions, 98--1 00 
prime factors of numbers, 98-00 
proper fractions, 100 
solving equations step-by-step, 99 
solving system of linear equations, 99 
zeros of polynomials, 100 
analyzing 
data points using frequencies and categories, 
204, 205, 354--56 
functions using Math toolbar menu, 62:-66 
angle function, angleQ, 378 
angle input operator, (2), 467 
Angle mode setting, 48, 480 
animating series of graph pictures, 277 
APD (Automatic Power Down), 14 
applications, selecting TI-92, 33 
approximate function, approx(), 378 
Approximate mode setting, 88 
approximate results, displaying, 26 
arbitrary integer, 106 
arc length function, arcLen(), 379 
arc lengths, 64,65 
argument names, user-defined functions, 213, 214, 
263, 304 
augment matrices function, augment(), 379 
Auto mode results, 26 
Auto mode setting, 89 
auto-calculate from the Data/Matrix Editor, 183 
automatic panning. See panning 


automatic simplification, 90, 91 

automatic tables, displaying, 72--74 

auto-pasting information on the Home screen, 211 
auto-pasting previous entries and answers, 42 
average rate-of-change function, avgRC(), 379 
axes and style formats, 3D graphing, 257 


B 
batteries 
installing, 2 
low voltage indicator, 15 
replacing, 496, 497 
type of, 14 
Boolean tests in programs, 310 
box plot description, 200 
break, ON key. See stopping a calculation 
busy indicator, 44 


C 
cable, connecting, 336 
Calc dialog box description, 193, 194 
Calc(ulus) menu, 101 
calculated variables. See statistical variables 
calculating statistical data, 192 
calculator configuration in programs, 316 
calculus operations 
differentiating, 102 
finding a Taylor polynomial, 102 
finding limits, 102 
integrating, 102 
limit, sum, product, fmin, fmax, arcLen, taylor, 
nDeriv, nInt, 101 
minimum and maximum, 101 
calling subroutines in programs. See inserting 
subroutines in programs 
canceling 
current menu, 32 
tracing a graph plot, 58 
transmission between two TI-92 units, 337 
CATALOG, selecting commands, 37 
category values in columns, 204, 205 
CBL 2/CBL or CBR Systems and the TI-92 
creating data variables, 206, 207 
how CBL 2/CBL or CBR data is stored, 206 
referring to CBL 2/CBL or CBR lists, 206 
ceiling function, ceiling), 379 
centering the viewing window, 58 
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changing 
format settings, 54 
mode settings, 35 
viewing window, 55 
viewing window variables, 53 
window format for statistical plots, 203 
zoom factors, 61 
character codes, numeric, 483 
character strings. See data types of variables 
checking 
memory, 330 
mode settings, 35 
status line, 48 
circle command, Circle, 381 
circle pixel command, PxICrcl, 428 
circles, creating, 12 
clear draw command, ClrDraw, 381 
clear graph command, ClrGraph, 381 
clear home command, ClrHome, 4, 382 
clear Program Input/Output screen command, 
ClrIO, 382 
clear table command, ClrTable, 382 
clearing 
all drawings, 271 
columns in the Data/Matrix Editor, 179 
functions, 50 
header definitions in the Data/Matrix Editor, 
182 
statistical plot definitions, 199 
the entry line, 28 
the Graph screen, 263 
the history area, 4 
closing the VAR-LINK screen, 332 
cobweb. See Web plots 
collecting data points from a graph, 261 
column dimension of a matrix function, colDimQ, 
382 
column norm of a matrix function, colNorm(Q), 382 
combinations function, nCrQ),| 419 
commands 
calculator configuration commands in 
programs, 316 
graph database commands in programs, 319 
graph picture commands in programs, 319 
graphical user interface commands in programs, 
318 
program flow control, 311, 312 
program input commands, 317 
program output commands, 318 
string commands in programs, 308 
variable-related commands in programs, 307 
comment command, ©, 469 
comment lines in programs, entering, 300 
common denominator function, comDenom(), 383 
common denominators, 100 
Complex Format mode setting, 480 
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complex functions 
conjugate function, conj(),| 383 
factor function, cFactorQ, 380 
imaginary part function, imag(), 407 
real function, realQ), 432 
solve function, cSolve(), 385 
zeros function, cZeros(), 387 
complex numbers 
overview, 488 
Complex Format mode, 489 
Degree mode, 489 
using complex variables in symbolic 
calculations, 489 
complex numbers, expanding, 4 
complex roots of a cubic equation, 360, 361 
computational accuracy, 490 
computations, symbolic vs. numeric, 4 
concatenate command, 309 
conditional tests in programs, 310 
connecting two TI-92 units to exchange data, 336 
constants, special, 106 
constraints, order of evaluation, 493 
continuing a calculation, 24 
contrast, display. See adjusting 
controlling program flow, 311, 312 
convergence, graphing web plots, 242 
conversions 
decimal equivalent, »DD, 388 
expression-to-list, exp>list(), 396 
list-to-matrix, list)mat(), 413 
matrix-to-list, matblistQ, 415 
copy variable command, CopyVar, 383 
copying 
data column to a list in the Data/Matrix Editor, 
186 
functions from Home screen to Y= Editor, 262 
information to the clipboard, 211 
programs, 299 
statistical plot definitions, 199 
text editing sessions, 282 
variables between folders, 334 
correlation coefficients, 197 
cosine function, cos(), 384 
cover, using to support the TI-92, 15 
creating 
circles, 12 
command scripts from Home screen entries, 
289 
data, list, and matrix variables, 175 
geometric objects, 9 
intersection points, 11 
lab reports in the Text Editor, 290, 291 
new folders, 217,334 
perpendicular bisectors, 11 
program blocks to display custom dialog boxes, 
318 
reflections and orthocenters, 362, 363 


creating (continued) 

tangent lines, 64 

triangles, 10 

trisection macros, 365, 366 

user-defined functions, 213 

variables from the Data/Matrix Editor, 176 
cross product function, crossPQ), 385 
cumulative sum function, cumSum(), 386 
cursor coordinate variables, 56, See also system 

variables and reserved names 

cursor pad description, 16 
custom plots, sequence graphing, 244 
custom toolbar command 

Custom, 386 

EndCustm, 395 
cutting or copying to the clipboard, 211 
cutting, copying, and pasting 

information on the Home screen, 211 

text in the Text Editor, 284 
cycle command, Cycle, 387 
cycle pictures command, CyclePic, 387 
cylindrical coordinates command, >Cylind, 387 


D 
data points from a graph, collecting, 261 
data types of variables, 3S 
data variables, overview, 173, 174 
Data/Matrix Editor 

auto-calculate, 183 

automatically filling rows and columns, 178 

changing cell width, 179 

clearing columns, 179 

copying data column to a list, 186 

creating new variables, 176 

defining column headers with expressions, 182, 

183 
entering and editing cell values, 177 
inserting and deleting rows, columns, and cells, 
180 

opening variables, 176 

saving variables, 186 

screen description, 177 

scrolling, 178 

shiftQ and cumSum() functions, 184 

sorting columns, 185 

using existing lists as a column, 183 
database commands in programs, 320 
decomposing a rational function, 352, 353 
Define command 

Define, 389 

EndFunc, 395 

EndPrgm, 395 

Func, 403 

Prgm, 426 
defined and undefined variables, 85 


defining 
functions from program prompts. See expr(), 398 
graphing functions, 49 
new functions, 49 
statistical plots, 198, 199 
statistical plots from the Y= Editor, 202 
user-defined functions, 213 
viewing window, 53 
viewing window for statistical plots, 203 
degree operator, (°), 467 
degree-mode scaling, complex numbers, 489 
degrees, minutes, seconds 
command, »DMS, 392 
operators, (°, ', "), 467 
delayed simplification, 92 
delete folder command, DelFold, 390 
delete variable command, DelVar, 390 
deleting 
characters on the entry line, 28 
command marks in the Text Editor, 288 
defined variables,|85) 86 
folders, 218 
graph databases, 278 
graph pictures, 276 
multiple characters, 29 
page break marks, 290 
parts of drawing objects. See erasing parts of 
drawing objects 
programs, 299 
rows, columns, and cells in the Data/Matrix 
Editor, 181 
text editing sessions, 282 
text in the Text Editor, 283 
variables or folders, 333 
derivative at a point, 64 
derivatives of functions, 6, 103 
deriving the quadratic formula, 344, 345 
deselecting 
graphing functions, 51 
statistical plots, 199 
determinant of a matrix function, det(), 390 
diagonal of a matrix function, diag(), 390 
dialog boxes 
Dialog, 390 
DropDown, 394 
EndDlog, 395 
Request, 433 
text command, Text, 449 
Title, 449 
dialog boxes in menus, 31 
differentiating and integrating functions, 102 
differentiation (numeric) function, nDerivO, 419 
differentiation function, dO, 388 
dimension function, dimQ), 391 
Display Digits mode, 27 
display graph command, DispG, 391 
display result command, Disp, 391 
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display screen 
adjusting contrast, 2, 15 
setting split screen mode, 79 
split screen sizes, 8O 
display table command, DispTbl, 391 
displaying 
automatic tables, 72 — 74 
axes and grids, 54 
calculated results in programs, 301 
coordinates on graph screens, 55 
Exact, Approx, and Auto calculation result 
formats, 25, 26 
function definitions, 215 
graph screens, 55 
Home screen, 19 
long entries and answers, 219 
manual tables, 75 
QWERTY keyboard map, 286 
TABLE SETUP dialog box, 70 
variables, 39 
VAR-LINK screen, 331 
window variables, 53 
Y= Editor, 7 
distance between points, 64 65 


divergence example, graphing web plots, 242, 243 


dividing polynomials, 98 
division operator, (/), 459 
domain constraints, specifying, 95 
dot product function, dotPO, 392 
draw function command, DrawFunc, 392 
draw inverse function, DrawInv, 392 
draw line using a point and slope command, 
DrawSlp, 393 
draw parametric command, DrawParm, 393 
draw polar command, DrawPol, 393 
drawing 
circles on graphs, 272 
expressions in programs, 322 
functions and inverses on graphs, 270 
horizontal lines on graphs, 273 
lines and circles in programs, 322 
lines based on points and slopes, 273 
lines between two points on graphs, 272 
objects on a graph, 271 
points and freehand lines, 271 
points and pixels in programs, 321 
tangent lines, 64 65 
tangent lines on graphs, 273 


E 

e (natural log base), 106 

editing 
cell values in the Data/Matrix Editor, 177 
expressions on the entry line, 28) 29 
function definitions, 215 
functions from Table screen, 76 
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editing (continued) 
graphing functions, 49 
previous entries, 29 
program lines, 300 
eigenvalues with a defined function, example, 370 
entering 
cell values in the Data/Matrix Editor, 177 
comment lines in programs, 300 
complex numbers, 488, 489 
expressions and instructions, 22-24 
functions, 303, 304 
header definitions in the Data/Matrix Editor, 
182 
multi-command lines in programs, 300 
numbers, positive and negative, 21 
numbers, scientific notation, 21 
program lines, 300 
single and multiple expressions, 23 
uppercase letters on keyboard, 18 
entry line 
deleting characters, 28 
on the Home screen, 3 
EOS hierarchy, 492,493 
equal operator, (=), 460 
equations 
solving, 5, 99 
solving with domain constraints, 6 
erasing 
drawing objects in programs, 321 
parts of drawing objects, 272 
error handling commands, Try...EndTry, in 
programs, 324 
error messages, displayed, 472 — 478 
error messages, transmitting between two TI-92 
units, 337, 338 
error trapping command 
ClrErr, 381 
EndTry, 395 
PassErr, 424 
Try, 450 
errornum system variable. See system variables 
and reserved names. See also ClrErr, 381, 
PassErr, 424, Try, 450 
evaluating functions, 214 
evaluating functions using delayed simplification, 
92 
evaluation order of equations and expressions. See 
order of evaluation 
exact function, exact(), 396 
Exact mode results, displaying, 25 
Exact mode setting, 87 
Exact, Approximate, and Auto mode settings, 
87 — 89, 482 
examples 
3D graphing 
axes settings, 257 
styles, 258 


examples (continued) 

Applications 
CBL 2/CBL program, 357 
complex roots of a cubic equation, 360, 361 
creating Geometry macros, 364--66 
decomposing a rational function, 352, 353 
deriving the quadratic formula, 344, 345 
eigenvalues, 370 
Euclidean Geometry, 362, 363 
exploring matrix operations, 346 
filtering data, 354--56 
future value of an annuity, 367 
interest rate of an annuity, 367 
monthly payments of a car loan, 368 
parametric graphing, 358, 359 
pole-corner problem, 342, 343 
rational, real, and complex factors, 369 
running a tutorial script, 350, 351 
sampling without replacement, 371 
solving a standard annuity, 367 
surface area of a parallelepiped, 348, 349 
time-value-of-money, 368 

Function Graphing 
generating different views of 3D graphs, 277 
simultaneous graphs with lists, 266 
using the Graph command, 266 
using the Y= Editor, 266 

Programming 
alternative approaches, 325, 326 
conditional tests, 310 
displaying calculated results, 301 
entering comments, 300 
For...EndFor loops, 313 
getting values, 301 
If...Then...Else structures, 312 
If... Then...Elself structures, 312 
If... Then...EndIf structures, 311 
indentation, 301 
Lbl and Goto commands, 312 
local variables, 307 
Loop...EndLoop loops, 315 
passing values to programs, 302 
subroutines, 305 
While...EndWhile loops, 314 

Sequence Graphing 
convergence, 242 
divergence, 242, 243 
oscillations caused by initial values, 243 
predator-prey model, 244 

Statistics and Data Plots 
category column, 204, 205 
frequency column, 204 

Text Editor 
creating a script from Home screen entries, 

289 

printing a lab report, 291 


exchanging data between two TI-92 units, 336 
executing command scripts, 288 
exit command, Exit, 396 
exiting split screen mode, SO 
expand function, expandQ), 397 
expanding 
complex numbers, 4 
expressions, 4 
polynomials, 98 
exploring 
3D graph of a parallelepiped, 348 
cos(x)=sin(x), graph plot vs. symbolic 
manipulation, 347 
Euclidean Geometry, 362 
matrix operations, 346 
exponential format mode, 27 
Exponential Format mode setting, 480 
exponential function, e*(Q), 394 
exponentiation, order of evaluation, 493 
expression definition, 22 
expressions. See also data types of variables 
expanding, 4, 5 
reducing, 5 
eye, effect of changing in 3D graphing, 255, 256 


F 
f(x) at specified points, 63 
factor function, factor(), 399 
factorial operator, (!), 463 
factorials of numbers, 4 
factoring polynomials, 5, 98, 369 
false and true constants, examples, 106 
family of curves, graphing, 266 
Fibonacci sequence example, 245 
fill command, Fill, 399 
finding text in the Text Editor, 285 
floor function, floor), 400 
flow control in programs, 311,312 
folder, set current function, setFoldQ, 436 
folders 

creating and setting, 217 

deleting, 218 

using to store variables, 218 
folders and variables, 216, 334 
For loop command 

EndFor, 395 

For, 402 
format settings, 54 
formats of displayed results, 25/-27 
fractional part function, fpartQ, 402 
freeing memory, 105, 330 
frequency values in columns, 204 
Frobenius norm of a matrix function, normQ, 421 
function definition, 22 
function definitions, displaying and editing, 215 
function format, 213 
function graphing, 59, 60 
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function off command, FnOff, 401 
function on command, FnOn, 401 
function vs. 3D graphing,, 250 — 252 
function vs. parametric graphing, 224 — 226 
function vs. sequence graphing, 236 — 239 
function-naming rules, 213 
functions 
creating and entering, 304 
examples, 304 
returning values, 304 
functions and instructions 
alphabetical listing of operations, 373 — 469 
quick-find locator, 374 — 376 
algebra, 374 
calculus, 374 
graphics, 374 
lists, 374 
math, 375 
matrices, 375 
programming, 376 
statistics, 376 
strings, 376 
functions vs. programs, 303 
functions, restricted and valid for use in 
arguments, 103 
future value of an annuity, example, 367 


G 


generating tables of values, 69 
Geometry on the TI-92. See also Geometry Index, 
516-518 
getting started, 9 — 12 
Get and GetCalc link commands, 323 
get commands and functions 
datatype function, getType(), 405 
denominator function, getDenom(), 404 
folder function, getFoldQ, 404 
keypress function, getKey(), 404 
link command, Get, 403 
link command, GetCalc, 403 
mode function, getMode(Q), 404 
numerator function, getNum(), 404 
get keypress function, getKey(). See also 
go to command, Goto, 405 
Graph 2 mode setting, 482 
graph command, Graph, 406 
graph database elements, 278 
graph database in programs, 319 
graph formats function, setGraphQ), 437 
graph mode setting options, 48 
graph picture commands in programs, 320 
graph style command, Style, 445 
graphed plots of statistical data, 192 
graphical user interface commands, creating in 
programs, 318 
graphing 
3D equations, 249 
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graphing (continued) 

accuracy, 490 

commands in programs, 319 

defined statistical plots, 203 

draw commands, 270 

family of curves, 266 

functions, 7, 8 

functions and inverses, 270 

functions defined on Home screen, 262, 263 

functions in programs, 319 

Math menu items, 62 

parametric equations, 223 

pausing and canceling, 55 

piecewise-defined functions, 264, 265 

polar equations, 229 

selected functions, 55 

sequences, 235 

statistical plots and Y= functions, 202 
graphing functions 

changing, 52 

clearing, 50 

defining and editing, 49 

overview, 47 

selecting, 51 
graphing modes vs. native independent variables, 

262 

greater than operator, (>), 461 
greater than or equal operator, (>=), 461 
greatest common divisor function, gcd(), 403 
greatest integer function, int(), 408 
Greek characters, typing, 287 


H 
handling difficulties with the TI-92, 498 
help information about function parameters, 37 
histogram plot description, 201 
history area on the Home screen, 3 
history information on status line, 20 
Home screen 
description, 3, 19 
history area, 19 
toolbar, 3, 19 
horizontal line command, LineHorz, 412 
horizontal line pixel command, PxlHorz, 428 
hyperbolic functions 
cosine function, cosh(), 384 
sine function, sinh, 441 
tangent function, tanh(Q), 448 


l 


identity matrix function, identity, 406 
If command 

Else, 395 

Elself, 395 

EndIf, 395 

If, 407 

Then, 449 


implied multiplication usage, 22 
in case of difficulty with the TI-92, 498 
indirection operator, (#), 466 
indirection operator, order of evaluation, 493 
infinity (~), 106 
inflection point, 64 
input command, Input, 408 
input string command, InputStr, 408 
inserting 
cells in the Data/Matrix Editor, 181 
characters on the entry line, 29 
command marks in the Text Editor, 288 
page-break marks, 290 
print-object marks, 290 


rows and columns in the Data/Matrix Editor, 


180 
subroutines in programs, 305 


installing batteries, 2, See also replacing batteries 


instruction definition, 22 
integer division function, intDivQ), 409 
integer part function, iPart(), 409 
integer, arbitrary, 106 
integrals of functions, 6 
integrating and differentiating functions, 102 
integration (numeric) function, nIntQ), 421 
integration function, JO, 464 
interest rate of an annuity, example, 367 
interrupting the simplification process, 91 
intersection of two functions, 63 
intersection point of two lines, J 1 
inverse 
cosine function, cos7!(), 384 
functions, drawing, 270 
hyperbolic cosine function, cosh"!(),|384 
hyperbolic sine function, sinh"!(0, 441 
hyperbolic tangent function, tanh"!(), 448 
sine function, sin"!(), 441 
tangent function, tan“!(), 447 
item command, Item, 409 


K 


key maps using getKey() function, 484 — 487 
keyboard 

2nd functions, 18 

general layout and cursor pad, 16 

layout description, 16—18 

modifier keys, 17 

other keys of important interest, 17 

shift and caps lock modes, 18 

shortcut keys, 32 

special characters, 18 


L 

lab reports, creating in the Text Editor, 290 
label command, Lbl, 409 

last answer function, ans(), 378 

last entry function, entry(), 396 


least common multiple function, lemQ, 410 
left function, leftQ), 410 

less than operator, (<), 461 

less than or equal operator, (<=), 461 

limit function, limit, 411 

limits of functions, 102 

line command, Line, 411 

line pixel command, PxlLine, 428 

linear equations, solving system of, 99 
linking two TI-92 units to exchange data, 336 
list of statistical plots in Y= Editor, 202 

list arithmetic, 455, 459 

list variables, overview, 173 

listing specific folders and variable types, 332 
lists. See data types of variables 

local command, Local, 414 

lock command, Lock, 414 
locking/unlocking variables or folders, 334 
logarithm (natural) function, nO, 413 
logarithm function, logQ, 415 

logical "and picture" operator, AndPic, 377 
logical "and" operator, and, 377 

logical "not" function, not), 421 

logical "or" operator, or, 423 

logical "xor picture" operator, XorPic, 452 
logical "xor" operator, xor, 452 

Loop command, EndLoop, 395 

loop command, Loop, 415 


M 
manual tables, 75, 76 
matrices. See data types of variables 
matrix 

accessing specific elements, 174 

arithmetic, 458, 459 

transpose, T (transpose), 446 

variables, overview, 174 
matrix element-by-element operators 

addition, (.+), 462 

division, (./), 462 

multiplication, (.*), 462 

power, (.^), 462 

subtraction, (.-), 462 
matrix row operations 

mRow(), 418 

mRowAdd(), 418 

rowAddO, 434 

rowSwap(), 435 
matrix-submatrix function, subMat(), 445 
maximum function, max(), 415 
maximum of a function, fMax(), 400 
maximum point of functions, 7 
mean function, meanQ), 416 
measuring 

area of closed objects, 10 

viewing angles, 3D graphing, 255 
median function, median(), 416 
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memory 
displaying MEMORY screen, 330 
low memory error, 105 
resetting options, 330 
menu operations, 30 — 32 
mid function, midQ), 417 
minimum function, minQ, 417 
minimum of a function, fMinQ, 401 


minimum surface area of a parallelepiped, 348, 


349 

mode settings, 479 — 482 

Angle, 480 

Approximate, 8S 

Auto, 89 

Complex Format, 480, 489 

Current Folder, 479 

Display Digits, 479 

Exact, 87 

Exact/Approx, 482 

Exponential Format, 480 

Graph, 479 

Graph 2, 482 

Number of Graphs, 482 

Pretty Print, 481 

Split 1;App and Split 2 App, 482 

Split Screen, 481 

Split Screen Ratio, 482 

Vector Format, 481 
mode settings, checking and changing, 35 
modes description, 36 
modes setting function, setModeQ), 438 
modes, SetMode command, 316 
modifying history area in Home screen, 20 
modulo function, modQ), 418 
monthly payments of a car loan, example, 368 
move variable command, MoveVar, 418 
moving 

between functions, 58 

between menus, 32 

cursor in history area, 20 

cursor within expressions, 2S 

variables between folders, 334 
multiplication operator, (*), 459 
multi-statement functions, creating, 214 
multi-statement user-defined functions, 265 


N 


naming variables, 38 

native independent variables, 262 
negation operator, (~), 460 
negation, order of evaluation, 493 
new data command, NewData, 419 
new folder command, NewFold, 420 
new folders, creating, 334 

new list function, newListQ, 420 
new matrix function, newMat(), 420 
new picture command, NewPic, 420 
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new plot command, NewPlot, 420 

not equal operator, (/=), 460 

numeric character codes, 483 
numerical integral over an interval, 64 


O 
ok system variable, 491. See also dialog boxes, 
Dialog 
ON/OFF key, 2 
one-variable statistics command, OneVar, 423 
opening 
graph databases, 278 
pictures of graphs, 276 
programs, 299 
text editing sessions, 282 
order of evaluation, equations and expressions, 
492, 493 
oscillations, effect on sequence graphing, 243 
out-of-memory error, what to do, 105 
out-of-memory indication, 219 
output command, Output, 423 
overriding variables, 86 
overtyping characters on the entry line, 29 
overview 
complex numbers, 488 
data, list, and matrix variables, 173, 174 
entering functions, 303, 304 
entering programs, 300 — 302 
generating tables, 69 
graphing 3D equations, 249 
graphing functions, 47 
graphing parametric equations, 223 
graphing polar equations, 229 
graphing sequences, 235 
Math menu, 62 
modes, 36 
performing a statistical analysis, 192 
Zoom menu, 59 


P 


page-break marks, deleting and inserting, 290 
panning, 58 
parametric equations 

defining in Y= Editor, 224 

graphing, 223 

selecting display style, 225 

setting graph mode, 224 

setting window variables, 225 
parametric graphing, exploring a graph, 226 
parametric vs. function graphing, 224 — 226 
parentheses, evaluation order in expressions, 23 

492 

partial expansions, 98 


pasting. See also auto-pasting previous entries and 
answers 
entries and last answers from history area, 42 
information from the clipboard, 212 
variable names to applications, 335 
pause command, Pause, 424 
pausing and resuming graphing, 55 
percentage operator, (%), 460 
performing computations, getting started, 4-6 
performing statistical calculations, 193 
permutations function, nPr(), 422 
perpendicular bisectors, creating, 11 
phase planes. See custom plots, sequence graphing 
pictures. See data types of variables 
piecewise-defined functions, graphing, 264, 265 
pixel change command, PxlChg, 428 
pixel coordinates, 56, 321 
pixel off command, PxlOff, 429 
pixel on command, PxlOn, 429 
pixel test function, pxlTestQ), 429 
pixel text command, PxlText, 429 
plots off command, PlotsOff, 425 
plots on command, PlotsOn, 425 
plotting statistical data, 192 
point change command, PtChg, 427 
point coordinates, 321 
point off command, PtOff, 427 
point on command, PtOn, 427 
point test function, ptTestQ, 427 
point text command, PtText, 428 
polar coordinates command, >Polar, 425 
polar equations 
defining in Y= Editor, 230 
graphing, 229 
selecting display style, 230 
setting graph mode, 230 
setting window variables and format, 231 
polar graphing, exploring, 232 
polar to rectangular function 
Pr>RxQ, 424 
PryRyQ, 424 
polynomial evaluation function, polyEvalQ), 425 
polynomials, factoring, 5 
pop-up menu command, PopUp, 425 
post operators, order of evaluation, 493 
power operator, (^), 466 
preassigned variable names, 38 
predator-prey model, sequence graphing example, 
244 
Pretty Print mode, 25481 
preview 
3D Graphing, 248 
Additional Graphing Topics, 260 
Data/Matrix Editor, 172 
Basic Function Graphing, 45 
Memory and Variable Management, 328, 329 
Parametric Graphing, 222 


preview (continued) 
Polar Graphing, 228 
Programming, 294, 295 
Sequence Graphing, 234 
Split Screens, 78 
Statistics and Data Plots, 188--91 
Symbolic Manipulation, 84 
Tables, 68 
Text Editor operations, 280 
prime factors of numbers, 9S 
prime factors of rational numbers, 4 
printing lab reports, 291 
product function, I0, 465 
product function, product(), 426 
programming 
calculator configuration commands, 316 
Calculator-Based Laboratory (CBL 2/CBL) 
example, 357 
calling internal subroutines, 305 
calling other programs as subroutines, 305 
concatenate command, 309 
conditional tests, 310 
controlling program flow, 301, 311 
copying programs, 299 
database commands, 320 
debugging programs, 324 
deleting programs, 299 
displaying calculated results, 301 
drawing expressions, 322 
drawing lines and circles, 322 
drawing on the graph screen, 321, 322 
drawing points and pixels, 321 
erasing drawing objects, 321 
getting user input, 317, 31S 
getting values into programs, 301 
graph picture and database commands, 319 
graph picture commands, 320 
graphing commands, 319 
GUI commands, 318 
handling errors, 324 
VO screen display, 297 
If, Lbl, Goto to control program flow, 311 
indenting nested structures, 301 
input commands, using, 317 
loops to repeat command groups, 313--/5 
opening existing programs, 299 
output commands, using, 318 
output display, 297 
passing values to programs, 302 
repeating loops immediately, 315 
resuming current programs, 299 
running programs, 296 
run-time errors description, 324 
SetMode command to configure the TI-92, 316 
starting new programs and functions, 298 
starting new programs from the Program Editor, 
299 
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programming (continued) 
stopping and canceling programs, 296 
string commands, 309 
string operations, 308 
subroutines in programs, 305 
table commands, 319 
Try...EndTry commands to handle program 
errors, 324 
programs vs. functions differences, 303 
prompt command, Prompt, 426 
proper fraction function, propFrac(), 427 
proper fractions, 100 


Q 


QuickCenter, tracing functions, 58 
QWERTY keyboard map, 286 


R 


radian operator, ("), 467 
random matrix function, randMat(), 431 
random normal distribution number function, 
randNorm(), 431 
random number generator function, randQ), 431 
random number generator seed command, 
RandSeed, 432 
random polynomial function, randPoly(Q), 432 
rational, real, and complex factors, example, 369 
recall graph database command, RcIGDB, 432 
recall picture command, RclPic, 432 
recalling 
previous entries and last answers, 41 
variable values, 38, 39 
recalling viewing windows, 61 
receiving variables from another TI-92, a 
CBL 2/CBL, or a CBR, 323 
reciprocal operator, x~1, 468 
rectangular coordinates command, Rect, 433 
rectangular to polar function 
R>PO(), 431 
RbPr (), 431 
reduced row echelon form of a matrix function, 
rrefQ), 435 
reducing expressions, 5 
regressions 
cubic, CubicReg, 386 
exponential, ExpReg, 398 
linear, LinReg, 413 
logarithmic, LnReg, 414 
median-median line, MedMed, 416 
power, PowerReg, 426 
quadratic, QuadReg, 430 
quartic polynomial, QuartReg, 430 
relational tests in programs, 310 
remainder function, remain(), 433 
removing highlight from previous entries, 28 
rename variable command, Rename, 433 
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renaming 
folders, 334 
variables, 334 
replace picture command, RplcPic, 435 
replacing 
batteries, 496, 497 
multiple characters, 29 
reserved names and system variables, 491 
resetting memory, 330 
restoring 
saved Home screens, 210 
standard viewing window, 61 
results formats 
Exact, Approx, Auto, 25, 26 
exponential, 27 
return command, Return, 434 
returning values from functions, 304 
reusing previous entries and last answers, 40:41 
reusing the displayed entry, 40 
right function, rightO, 434 
roots/max/min within an interval, 63 
round function, round(), 434 
row dimensions of a matrix function, rowDimQ, 
434 
row echelon form of a matrix function, refQ), 433 
row norm of a matrix function, rowNorm(), 435 
running programs, 296, 297 
run-time errors in debugging programs, 324 


S 


sampling without replacement, example, 371 
saving 
graph databases, 278 
Home screen as a text variable, 210 
pictures of graphs, 275 
variables in the Data/Matrix Editor, 186 
viewing windows, 61 
scatter plot description, 200 
scientific notation operator, (E), 394 
scrolling long entries and answers, 219 
selecting 
applications from the keyboard, 34 
commands from the CATALOG, 37 
graphing functions, 51 
menu items, 30, 32 
sequences for graphing, 237 
statistical calculation types, 195 
statistical plots, 199 
the current folder, 217 
TI-92 applications from a menu, 33 
variables from a list, 333 
send list command, Send, 436 
send variable command, SendCalc, 436 
sending variables to another TI-92, a CBL 2/CBL, 
or a CBR, 323 
sequence function, seq(), 436 


sequence functions, TI-92 vs. TI-82, 246 
sequence graphing 
defining in Y= Editor, 236 
displaying the axes, 240 
exploring, 239 
Fibonacci sequence, 245 
oscillation effect of initial value, 243 
setting graph mode, 236 
using custom plots, 244 
using web plots, 241 
sequence vs. function graphing, 236 — 239 
service information, 499 
setting 
display contrast, 15 
function display types, 52 
graph mode for graphing functions, 48 
modes, 35 
order of displayed graphs, 54 
split screen mode, 79 
table parameters, 7071 
two-graph mode, 267 
viewing window, 53 
window display format, 54 
setting window variables, 238 
shade area command, Shade, 439 
shading function areas, 66 
shading graphs, above/below, 52 
shift function, shiftOQ, 440 
showing variable contents, 333 
Sigma function, £0, 465 
sign function, signQ, 440 
simplification default rules, 90, 91 
simplifying problems before solving, 105 
simultaneous equation solving function, simultQ, 
440 
sine function, sin), 441 
slope at a point, 64 
Smart Graph, features, 55 
snap-on cover, using to support the TI-92, 15 
solve (numeric) function, nSolve(), 422 
solve function, solveQ), 442 
solving 
equations, 5 
equations step-by-step, 99 
equations with domain constraints, 6 
system of linear equations, 99 
sort ascending order command, SortA, 443 
sort descending order command, SortD, 443 
sorting columns in the Data/Matrix Editor, 185 
special constants for symbolic manipulation, 106 
spherical coordinates command, >Sphere, 443 
Split 1 and 2 App mode setting, 482 
split screen mode 
active application, 81 
display sizes, SO 
displaying the Home screen, 82 
exiting, SO 


split screen mode (continued) 

opening different applications, 81 

other modes that affect, SO 

setting up, 79 

switching between applications, S1 

Text Editor, 289 

top-bottom split, 82 
Split Screen mode setting, 481 
Split Screen Ratio mode setting, 482 
split-screen viewing in function graphing, 268, 269 
square root function, V0), 465 
standard deviation function, stdDev(), 443 
standard viewing window, restoring, 61 
starting new programs from the Program Editor, 

299 

statistical calculation types, 195, 196 
statistical calculations, performing, 193, 194 
statistical plots 

description, 198, 199 

from the Data/Matrix Editor, 198 

from the Y= Editor, 202 

graphing and tracing, 203 

overview of performing an analysis, 192 

types of, 200, 201 
statistical variables, 197. See also system variables 

and reserved names 

statistics display command, ShowStat, 440 
status line 

history information, 20 

on Home screen, 19 

on the Home Screen, 3 
status line indicators, 43 44 
stop command, Stop, 444 
stopping a calculation, 24 
stopping and canceling programs, 296 
store graph database command, StoGDB, 444 
store operator, (>), 469 
store picture command, StoPic, 444 
storing 

values to matrix elements, 174 

variable values, 38, 39 

variables in folders, 216 
string commands in programs, 308, 309 
string concatenation operator, (&), 463 
string execution function, expr(), 398 
string format function, format(), 402 
string functions 

character codes function, char(), 380 

InString(), 408 

ord, 423 

string(),| 444 
strings. See data types of variables 
style and axes formats, 3D graphing, 257 
styles, displaying and changing, 52 
submenus in menus, 31 
subroutines in programs, using, 305 
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substituting 
complex values, 93 
values, limits of, 94 
variables and simple expressions, 93 


substituting values and setting constraints, 93- 95 


substitutions vs. defining variables, 95 
subtraction operator, (—), 458 

sum function, sumQ, 445 

supporting the TI-92 using the snap-on cover, 15 
switch split screen command, switchQ), 446 


switching between applications, split screen mode, 


81 
symbols, typing special, 286 
sysData system variable, 153, 160, 261, 491 
sysMath system variable, 62 
system variables and reserved names, 491 


T 
10-to-the-power function, (10^), 466 
3D equations 
defining in Y= Editor, 250 
graphing, 249 
selecting display style, 250 
setting graph mode, 250 
setting window variables, 250, 251 
3D graphing 
changing axes and style formats, 257 
cursor on hidden surface, example, 254 
exploring a graph, 252 
moving the cursor, 253 
off the curve cursor, example, 254 
optical illusions, 258 
rotating/elevating the viewing angle, 255, 256 
3D vs. function graphing, 250 — 252 
table command, Table, 447 
table commands in programs, 319 
table parameters, setting, 70, 71 
Table screen features, 69 
table setting function, setTableQ, 439 
TABLE SETUP dialog box, 70 
tables of values 
adding, deleting, clearing rows, (76 
automatic, 72 
changing cell widths, 76 
editing functions from Table screen, 76 
entering and editing values, 75 
generating, 69 
manual, 75, 76 
scrolling, 72 
tangent function, tan(), 447 
tangent line command, LineTan, 412 
tangent lines, drawing, 64 65 
Taylor polynomials, 102, 103 
taylor series function, taylor, 448 
tblInput system variable, 76. See also system 
variables and reserved names 
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technical information and support, 499 
Text Editor 
copying and deleting sessions, 282 
creating lab reports, 290, 291 
entering and editing text, 283 — 285 
entering and executing a command script, 288, 
289 
entering special characters, 286, 287 
opening previous sessions, 282 
resuming current sessions, 282 
running a tutorial script, 350, 351 
split screen mode, 289 
starting new text sessions, 281 
TI-92 modes, 479 — 482 
TI-92 vs. TI-82 sequence functions, 246 
time value of money, example, 368 
toolbar command 
EndTBar, 395 
Toolbar, 449 
toolbar on the Home Screen, 3 
trace command, Trace, 450 
tracing 
automatic panning, 58 
canceling a trace, 58 
defined statistical plots, 203 
functions, 7,57, 58 
transmitting 
additional items, 337 
canceling from sending or receiving unit, 337 
error messages on receiving unit, 338 
error messages on sending unit, 337 
using multiple folders, 337 
variables between two TI-92 units, 336 — 338 
triangles 
creating, 10 
modifying, 12 
trig collect function, tCollectQ, 448 
trig expand function, tExpand(), 449 
trisecting the side of a polygon, 364, 365 
true and false constants, examples, 106 
turning the TI-92 on and off, 2, 14 
two-graph mode setting, 267 
two-variable statistics command, TwoVar, 450 
typing 
accent marks, 287 
Greek characters, 287 
special symbols, 286 
text in the Text Editor, 283 
text labels on graphs, 274 


U 

undef constant, examples, 106 
undefined and defined variables, S586 
undefined functions, 103 

unit vector function, unitVQ, 450 
unlock variable command, Unlock, 451 


user-defined functions X 


benefits, 263, 303 xyline plot description, 200 
creating, 103, 213, 214,304 

examples, 328, 342, 348, 350, 352, 360 Y 

multi-statement functions, 214 Y= Editor 


single-statement functions, 103 


where to find, 103 displaying, 7 


statistical plots, 202 
v two-graph mode, 268 
variable data types, 38 Z 
variable-naming rules, 38 
variable-related commands in programs, 307 
variables 
creating data, list, and matrix types, 175 
statistical, calculated, 197 
type descriptions in programs, 306 
using current variables, 176 


zeros function, zeros(), 452 
zeros of polynomials, 100 
zoom commands 
ZoomBox, 453 
ZoomData, 453 
ZoomDec, 454 
ZoomFit, 454 


using in programs, 306, 307 

VAR-LINK screen, 331 E 7 aa 
variables in different folders, 218 ZoomOut 455 
variables in expressions, 39 ZoomPrev 455 
variance function, variance(), 451 ZoomRel 455 
VAR-LINK screen ZoomSar, 456 

closing, 332 ZoomStd, 456 

displaying, 331 ZoomSto, 456 

variable types listed, 331 ZoomtTrig, 457 


Vector Format mode setting, 481 
vertical line command, LineVert, 412 
vertical line pixel command, PxlVert, 429 
viewing 
long answers in the history area, 24 
long entries and answers, 219 
viewing angles, measuring in 3D graphing, 255 
viewing window 
changing, 55 
defining window variables, 53 
saving, recalling, or restoring, 61 
using Zoom menu to adjust, 59 
variables and boundaries, 53 


zoom factors, changing, 61 

zoom memory variables, 59, 61, 457, 491 
Zoom menu options, 59 — 61 

zooming in and out, 60 


WwW 
warranty information, 500 
Web plots, sequence graphing, 241, 242 
when function, 
using to graph piecewise-defined functions, 264 
when(), 452 
While loop command, EndWhile, 395 
While loop function, While, 452 
window display format, setting, 54 
window variables 
3D equation graphing, 250, 251 
displaying, 53 
function graphing, 53 
parametric equation graphing, 225 
polar equation graphing, 231 
sequence graphing, 237, 238 
with operator, (I), 468 
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A 

Angle Bisector tool, 134 
angle measurement, 150 
Angle tool, 150 
animating objects, 156 
Animation tool, 156 

Arc tool, 128 

Area tool, 149 

arrow pointer, 169 


B 


basic operations, 109 — 115 
basic points, description, 112 


C 
Calculate tool, 152 
changing 
axes rotation, 118 
axes scale and tick marks, 118 
numerical values, 162 
outline pattern, 159 
outline thickness, 158, 159 
units for length, area, angles, 119 
Check Properties menu, 154, 155 
checking 
collinearity, 154 
parallelism, 154, 155 
perpendicularity, 155 
circle equation format, 119 
Circle tool, 127 
Clear All, 121 
Clear Data View, 160 
Collect Data tool, 153 
Collinear tool, 154 
Comment tool, 162 
Compass tool, 127 
constraining slope of a line, 124 
Construction menu options, 167 
construction-pencil pointer, 169 
convex polygons, min/max sides, 131 
coordinate axes and grid marks, 118 
creating 
angle bisectors, 134 
arcs, 128 
circles, 12, 127 
comments, 162 
compass circles, 127 
convex polygons. See creating regular polygons 
geometric objects, getting started, 9 
intersection points, 11, 123 
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inverse points, 148 
labeled points, 122 
lines, 124 
loci, 138 
macros, 164 — 166 
measurement transfer point, 136, 137 
midpoints, 135 
numerical values, 162 
parallel lines, 133 
perpendicular bisectors, 11, 134 
perpendicular lines, 132 
point on an object, 123 
points, 110, 122 
polygons, 130 
rays, 125 
reflections, 146 
regular polygons, 131 
resultant vectors, 126 
segments, 124 
star polygons. See creating regular polygons 
symmetrical images, 147 
triangles, 10, 110,129 
vectors, 125 
crossed-lines pointer, 169 
cross-hair pointer, 169 
Curves & Polygons menu options, 167 


D 


Data View command, 160 
Delete command, 121 
deleting objects, 112,121 
dependent objects, 112 
deselecting objects, 120 
Dilate tool, 143 
dilating objects 

by freehand, 143 

using specified factors, 144 
Dilation tool, 144 
Display menu options, 168 
Distance & Length tool, 149 
Dotted tool, 159 
drag definition, 169 
dragging objects, 113, 120 
dragging-hand pointer, 169 
drawing window, size of, 109 


E 


Equation & Coordinates tool, 151 
equation format, circles and lines, 119 


examples 
angle bisectors, creating, 134 
angles, measuring, 150 
animating objects in geometry, 156 
arcs, creating, 128 
calculations, performing, 152 
circles, creating, 127 
collecting data, 153 
collinearity, checking, 154 
comments, creating, 162 
deleting objects, 121 
dilating objects, 143, 144 
distance and length, measuring, 149 
equations and coordinates, checking, 151 
hiding and showing objects, 158 
intersection point, creating, 123 
inverse points, creating, 148 
labeling objects, 161 
lines, creating, 124 
locus, creating, 138 
macros, creating, 165 
measurement transfers, 136 
measuring area, 149 
midpoints, creating, 135 
moving objects, 120 
multi-step constructions, 113 — 115 
numerical values, creating and editing, 162 
outline pattern, changing, 158,159 
outline thickness, changing, 158, 159 
parallel lines, creating, 133 
parallelism, checking, 154, 155 
perpendicular bisectors, creating, 134 
perpendicular lines, creating, 132 
perpendicularity, checking, 155 
point on object, creating, 123 
points, creating, 110, 122 
polygons, creating, 130, 131 
rays, creating, 125 
redefining an object, 139 
reflections, creating, 146 
rotating and dilating objects, 145 
rotating objects, 141 
segments, creating, 124 
selecting/deselecting objects, 120 
slope of lines, measuring, 150 
symmetrical images, creating, 147 
tracing objects, 157 
translating objects, 140 
triangles, creating, 110, 129 
vector sum, creating, 126 
vectors, creating, 125 
viewing data and objects at same time, 160 
viewing entire page, 159 


F 


File menu options, 168 
File operations, managing, 116 
Format command, 117 


H 

helpful shortcuts, 170 
Hide/Show tool, 158 

hiding and showing objects, 158 


l 


I-beam pointer, 169 
independent objects, 112 
Intersection Point tool, 123 
Inverse tool, 148 


L 
Label tool, 161 
labeling objects, 112, 122, 161 
line equation format, 119 
Line tool, 124 
locus points 
linking, 119 
setting number of, 118 
Locus tool, 138 


M 


Macro Construction menu, 164 
macros 
example, 165, 166 
introduction to creating, 164 
marquee outline, 169 
Measurement menu options, 168 
Measurement Transfer tool, 136, 137 
measuring 
angles, 150 
area of closed objects, 149 
distance and length, 149 
slope of a line, 150 
memory requirements, 109 
Midpoint tool, 135 
modifying 
circles, 127 
dilations, 144 
inverse points, 148 
reflections, 146 
rotations, 142 
symmetrical images, 147 
translations, 140 
triangles, 129 
moving 
objects, 113 
the cursor, 110 
multi-step constructions, 113 — 115 
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N 


New command, 116 
Numerical Edit tool, 162 


O 


Open command, 116 
open-hand pointer, 169 
opening the Geometry application, 109 


P 


page/plane definition, 169 
paint brush pointer, 169 
Parallel Line tool, 133 
Parallel tool, 154, 155 
perpendicular bisectors, creating, 11, 134 
Perpendicular Bisector tool, 134 
Perpendicular Line tool, 132 
Perpendicular tool, 155 
placing points, 110 
Point on Object tool, 123 
Point tool, 122 
Pointer menu options, 167 
Pointer tool, 120 
points 
basic, 112, 122 
intersection, 114, 122, 123 
inverse, 148 
labeling, 112 
locus, 118, 119, 138 
measurement transfer, 136, 137 
midpoints, 135 
on an object, 122, 123 
redefine, 139 
Points and Lines menu options, 167 
polar axis, 118 
Polygon tool, 130 
preferences, property checking, 118 
preview of Geometry, 108 


R 

Ray tool, 125 

rectangular axis, 118 
Redefine Object tool, 139 
redefining a point, 139 
Reflection tool, 146 
Regular Polygon tool, 131 


restrictions, minimum memory requirements, 109 


Rotate & Dilate tool, 145 
Rotate tool, 141 
rotating objects 

by freehand, 141 

using specified values, 142 
Rotation tool, 141 


518 Geometry Index 


S 


Save As command, 116 
scrolling the drawing window, 113 
Segment tool, 124 
selecting 
objects, 111, 120 
tools from the toolbar, 109 
selection-pencil pointer, 169 
setting 
angle measurements, 119 
application preferences, 117 
circle equation format, 119 
line equation format, 119 
unit measurements, 119 
shortcut keys. See helpful shortcuts 
Show Page command, 159 
Slope tool, 150 
split screen viewing, 160 
star polygons, min/max values, 131 
starting a new construction, 116 
starting the Geometry application, 109 
Symmetry tool, 147 


T 
Thick tool, 158, 159 
toolbar, description, 109 
Trace On/Off tool, 157 
tracing objects, 157 
Transformation menu options, 168 
translating objects, 140 
Translation tool, 140 
Triangle tool, 129 
triangles 
creating, 10, 110, 129 
modifying, 12, 129 


U 


Undo command, 115 
unit measurements, setting, 119 


V 

Vector Sum tool, 126 

Vector tool, 125 

viewing 
collected data, 153 
entire drawing page, 159 
using split screen, 160 


